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The Kaman HUSKIE was designed to be a rugged, reliable rescue heli- 
copter. It was bred for the boondocks. The number, nature and difficulty 
of the rescues it has completed since entering operational service prove 
it was bred right. Rescues involving Kaman helicopters which hit the 
headlines recently follow below, with on the spot photos to the right. 


A. LARSON AFB, WASH.— 
A Huskie hovering over the 
burning wreckage of a 
B-52D used its rotor down- 
wash to keep flames away 
from the bomber’s 128,000 
pound fuel load until all 10 
crewmen had been Safely 
evacuated. (Air Force Photo) 


B. CAPE HATTERAS, VA.— 
When the tanker Pine 
Ridge broke up off shore, a 
Kaman HUK operating from 
the Valley Forge rescued 9 
crew members and re- 
turned them safely to its 
carrier base. (U.S. Coast 
Guard Photo) 


C. RANDOLPH AFB, TEXAS 
USAF H-43 on standby alert 
reached the crash scene of 
a KC-97 tanker and worked 
with fire fighting crew to 
prevent flames from spread- 
ing to 4,000 gals. of spilled 
fuel, saving the aircraft. 
(San Antonio Field Photo) 


THE KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. 





in national defense 
KAMAN is a part of the rescue pi 'n 
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of glass filament over metal increases missile’s range substantially. 





Capacity? Currently handles shapes up to 8’ x 24’; can easily be enlarged to 12’ x 36’. 


NOW AT WORK A BIG Precision? “On-the-nose” glass filament placement and indexing based on 421,575 
eae 4 


computer-calculated pattern and index ratios. Wrap angles? Take your pick from 0° 


to 90°. Tensioning? To ounce-fractions. 
NEW FILAMENT WINDER : | 


Virtually a quantum jump in winder capability, Goodyear’s new machine was engi- 

neered to meet mushrooming requirements for bigger and stronger rocket motor 

WITH SMALI- MACHINE cases. Impressive as its features are, they’re matched by the step-ahead technology 
Goodyear has amassed in this fast-moving field. Typical example: An exclusive new 


PRECISION! quality control concept to provide continuous reliability checking from winder to 
i 


launch pad. Details are yours for the writing. Goodyear Aircraft Corporation, Dept. 
914VF, Akron 15, Ohio. 


GOODFYEAR — 


GOODYEAR AIRCRAFT CORPORATION 


Plants in Litchfield Park, Arizona, and Akron, Ohio 
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Flight PropulsionN 





Aero Commander Model 1121 


CJ610 Selected to Power Executive Jet Aircraft 


LYNN, Mass.—Twin General Electric 
CJ610 turbojet engines will provide 
power for new business aircraft recently 
announced by Aero Commander Inc., 
and Swiss-American Aviation Corp. 





Simplicity of CJ610 design, which is 
nearly identical to the proven military 
J85, provides easy inspection, mainte- 
nance and disassembly. 


The two six-to-eight place executive 
aircraft will bring Jet Age speed and 
improved range to the expanding cor- 
porate aircraft market. 


Aero Commander’s Model 1121, 
known as the “Jet Commander,” and 
Swiss-American’s SAAC 23, can cruise 
over the weather at speeds in excess of 
500 mph. Their CJ610 engines, devel- 
oped specifically for use in business air- 
craft, will enable both to operate from 
the same fields as those used by 
present-day propellor-driven aircraft. 


Named as powerplant for the “Jet 
Commander,” the CJ610-1 version pro- 
duces 2850 lbs guaranteed thrust. The 
CJ610-2B, to be used in the SAAC 23, 
produces 2400 Ibs guaranteed thrust. 


Both versions are compact in design 
and measure 39.7 inches in length and 
17.7 inches in diameter. Both will be 
FAA certified in 1961. 
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The CJ610-2B is also being used in to s 
studies by Israel Aircraft Industries as — 
the powerplant for its B-101C execu- , 
tive jet. tion 
sup) 
Price of the CJ610 engines is lower turl 
than that of any comparable engines on 
the market. I 
che 
The high performance CJ610 turbo- cele 
jet is one of the commercial derivatives aan 
of the proven military J85. With a 
history of nearly 30,000 test hours, the **s 
J85 has demonstrated versatility and — 
reliability as the powerplant for Nor- cifi 
throp’s operational T-38 “Talon” trainer, val 
McDonnell’s GAM-72 “Quail” missile, 
now operational with the Strategic Air 
Command, Radioplane’s Q4B _ super- sul 
sonic target drone, and the experimen- sys 
tal VTOL X-14A. cre 
wi 
For additional information on the CJ- me 
610 write for Bulletin GED-4451.1. 





Convair 880: 


CINCINNATI, O.—The 615 mph Con- 
vair 880 jet airliner helped three air- 
lines set commercial speed records 
during its first year of scheduled service 
ending May 15, 1961. 


The first speed record was claimed 
by Delta Air Lines during delivery of 
their initial 880. The aircraft raced the 
2359 miles from San Diego to Miami 
in 3 hours 31 minutes to set a southern 
transcontinental speed mark. Average 
speed was 655 mph. 


Last fall, an 880 destined for North- 
east Airlines cut the 2730-mile “corner 


Three speed records, 1200-ho 


to corner” transcontinental record from 
San Diego to Boston to 4 hours, 10 
minutes. 

Most recently, Trans World Airlines 
joined the record setters when an 880 
Superjet Flight set a commercial record 
of 2 hours, 57 minutes for the 1920 miles 
between San Francisco and Chicago. 
Scheduled time: 3 hours, 35 minutes. 

In another first year development, 
the FAA recently granted Delta Air 
Lines a 1200-hour Time Between Over- 
haul for the General Electric CJ-805-3 
turbojet engines powering the Delta 





880 fleet. The authorization also in- 
cluded a TBO of 1500 hours for engine 
accessories and controls. The increase 









TWA 880 Superjet hit 720 mph to set 1920- 
mile San Francisco-Chicago speed mark. 
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30-Kw Plasmajet Engine 
Tested Successfully 


CINCINNATI, O—A 30-Kw arc 
jet engine for space propulsion has 
successfully completed initial perform- 
ance tests at General Electric’s Flight 
Propulsion Laboratory. 


Work on the engine is being per- 
formed for the National Aeronautics 
and Space Administration. This elec- 
tric engine is designed to produce 
thrusts of the order of 0.5 lbs for ex- 
tended periods of time, making it suit- 
able for a number of functions in space. 


Under another program—also being 
performed for NASA—General Electric 
is pinpointing the most attractive mis- 
sions for this propulsion system, cen- 
tering around lunar transfers, transfer 
to stationary satellite orbits and com- 
munication satellite installation func- 
tions. Power for this engine will be 
supplied by the SNAP VIII nuclear- 
turbogenerator system. 


In principle, arc jets are similar to’ 
chemical rockets, except that the ac- 
celeration of mass is accomplished by 
an electrical energy input, rather than 
a chemical reaction. This allows the 
arc jet to operate at very high spe- 
cific impulses, three to four times the 
value of chemical systems. 


Because of its low propellant con- 
sumption, the electric power-propulsion 
system promises very significant in- 
creases in useful orbital payloads— 
with the boosters now under develop- 
ment. 


A report about progress in research and 
products from the Flight Propulsion Divi- 
sion of the General Electric Company 





Model 240 turboshaft is scheduled to power U.S. Maritime Administration 80-ton, 
60-knot hydrofoil later this year. Dynamic Developments, Inc. is building the vessel. 


Model 240 Engine Completes Tests; 
Goes to Grumman for MARAD Craft 


CINCINNATI, O.—General Electric’s 
Model 240 turboshaft engine, slated to 
power the U.S. Maritime Administra- 
tion’s 60-knot hydrofoil vessel in sea 
trials this summer, has completed qual- 
ification testing. 


The engine produced over 18,000 
shaft horsepower at 5500 rpm. All vibra- 
tion levels were within design limits and 
turbine blade stresses were below limits 
for all normal operating conditions. 


Following completion of the tests, 
the engine was shipped to Dynamic 
Developments, Inc., an affiliate of Grum- 
man Aircraft Engineering Corp., at 
Babylon, N. Y. Dynamic Developments 
is under contract to deliver the 80- 
ton hydrofoil to MARAD this year. 








was granted in accordance with the 
FAA’s Turbine Engine Time Control 
Program, which permits TBO exten- 






































Delta 880 averaged 655 mph, setting 
southern transcontinental speed record. 








engine TBO in first year 


sions of 200 hours when engine shut- 
down rates of less than 1 per 10,000 
flight hours are demonstrated. 





Northeast 880 cut ‘‘corner to corner’ 
San Diego-Boston record to 4 hr, 10 min. 





G.E.’s Model 240 engine is part of 
a complete power package the Com- 
pany is offering for marine propulsion. 
The package includes main powerplant, 
transmission, and docking engine. 


The basic Model 240 engine is a 
turboshaft version of G.E.’s proven 
CJ-805 commercial turbojet. The basic 
engine weighs approximately 6600 
pounds, only one-tenth as much as 
similarly rated reciprocating engines 
and steam propulsion systems. 


General Electric’s test facilities at 
Evendale, Ohio, where the Model 240 
passed qualification, includes three 
water brakes capable of measuring 
27,000 shaft horsepower. The Model 
240 tests represented the first time 
such a system has been used with a 
large turboshaft engine. 


CJ-805-23C Certificated by FAA 


CINCINNATI, O.—General Electric’s 
CJ-805-23C aft-fan engine has been 
awarded Federal Aviation Type Cer- 
tificate number 1E5. 

The 16,100 pound thrust class CJ- 
805-23C will power the Sud Aviation 
Caravelle VII, scheduled to make its 
first flight in France late this year. 
General Electric has been flight test- 
ing a Caravelle with aft-fan engines 
installed since December, 1960. 


FOR MORE INFORMATION 


If you would like additional information 
on these G-E flight propulsion programs, 
write: General Electric Company, Section 
206-28, Schenectady 5, N. Y. 
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Protecting Presidential Prestige / cLavve WITZE AN EpITorIAL 6 
Rover—The Nuclear Way to Space / 5, S. BUTZ, JR. 36 
A nuclear rocket would play an immensely important role in our space program. 

Such a rocket is under development in the NASA-AEC Project Rover. But, at 

present, fiscal problems stand in Rover’s way. 

USAF’S Paperwork Pipeline f cot. JAMES L. TARR, USAF (RET.) 43 
Gold may still be the sinew of war, but paperwork is its nervous system. The Air 
Force, determined not to get bogged down in a sea of paper, twisted in red tape, 
and buried under a mountain of memoranda, is taking energetic action in this 
vital area. 

Yesterday’s ‘First Line of Defense’ / MURRAY GREEN 50 
Dramatic advances in technology dating back to the Wright brothers have revo- 
lutionized modern weaponry. But our nation’s defense organization has not kept 
pace. The US Navy has been at the forefront of those who oppose progressive 
defense reorganization. 

SPACE DIGEST 

Man in Space—A Time for Realism and Rededication / wits LEAVITT 59 
How purposeful and “broad spectrum” have our space efforts really been? Can we 
allow stand-patters and carpers to color falsely our view of the national record 
and needs? 

Astronaut Shepard’s Day . . . In and Out of Space / A PHOTO ESSAY 62 
For millions who watched the courageous Mercury Astronaut make his successful 
flight, there was a real sense of personal identification with the national space 
effort. 

Tlow America Viewed the News of Soviet Man in Space / poxatp N. MICHAEL 67 
An eminent social psychologist comments on indifference and disbelief evidenced 
by too many of us as the long-predicted Russian manned orbital journey came to 
pass. 

Gagarin—A Tragedy for the Free World / wits Vv. SHANNON 72 
That an authoritarian regime, dedicated to the dismantling of freedom, should 
have written a now-ineradicable page in history is something for all of us to 
ponder sadly, writes one of the distinguished young political columnists of the day. 

Yuri Gagarin’s Scrapbook / A PHOTO ESSAY 78 
The day before his flight, the Red Cosmonaut was unknown to the world. After 
his feat, his likeness was broadcast to all Russia and the world, a tribute to the 
passion for secrecy and propaganda skills of our Soviet competitors. 

Speaking of Space / WILLIAM LEAVITT 82 
Having criticized its predecessor’s performance the new Administration now faces 
the acid test of its own astronautical intentions. There are indications of coming 
sizable spurts in our efforts. 

Win, Lose, or Draw / RULES FOR A NEW GAME 93 
Whatever other “gaps” the free world may suffer from, we most assuredly have a 
home-strategy-game gap. Such a game, which would enable Americans to deal 
with major issues of war and peace over their kitchen tables, is within our reach. 

Back in the Jug—After Twenty Years / FREDERIC M. PHILIPS 118 


May 2 marked the twentieth anniversary of the first flight of the P-47 Thunder- 
bolt, or “Jug.” Hundreds of wartime P-47 pilots commemorated the occasion at 
a nostalgic reunion in New York. 
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An Editorial 





Protecting Presidential Prestige 


Claude Witze 


SENIOR EDITOR, AIR FORCE MAGAZINE 


John F. Kennedy has rallied their support and sym- 

pathy in the wake of the Cuban blunder, which may 
well go down in history as one of the worst ever condoned 
by the White House. One of the important reasons for this 
appears to be the fact that the President shouldered the 
blame without a murmur. The actual fault, of course, lay 
with the men giving him facts and counsel, and the normal 
reaction of an executive in this situation would be to chop 
the responsible heads. There could have been blood on the 
floors of the Executive Office Building, the State Depart- 
ment, the Pentagon, and the cloistered quarters of the Cen- 
tral Intelligence Agency. 

In many ways it is unfortunate that this decapitation did 
not take place. It is argued in Washington that Mr. Ken- 
nedy sees the Cuban affair as he does the other thorns in 
his side—the thorns in Laos and Berlin and Africa and 
all the other frontiers where communism is pressing. He 
has an avowed intention to solve the whole problem, not 
just little parts of it, and to panic over Cuba might jeop- 
ardize the major effort. On the other hand, there is no doubt 
the President recognizes the severe blow his prestige has 
suffered. He knows full well it is the President and the 
President alone who is vested with power to fit his respon- 
sibility in these situations. The people from whom he ob- 
tains advice do not share either this power or this respon- 
sibility. The awful mistake that was made in Cuba has 
been made, and the whole nation, we believe, including 
the millions who voted for Richard Nixon, wants to see Jack 
Kennedy make the recovery he deserves and America needs. 
If Mr. Kennedy thinks he can effect this recovery without 
sending some of his official family to the guillotine—in the 
sense, perhaps, that Harry Truman took care of Gen. Doug- 
las MacArthur—that is another executive decision with 
which we will not quarrel. 

We cannot avoid the observation, at this time, that Mr. 
Kennedy is Commander in Chief of the Armed Forces of 
the United States. From where we sit, it is the greatest of 
his responsibilities, and it vests him with the most awesome 
of his powers. In the light of the Cuban experience, we be- 
lieve it essential to point out that these powers and re- 
sponsibilities are not shouldered by Defense Secretary Mc- 
Namara or the Chiefs of Staff or Paul Nitze or McGeorge 
Bundy or Jerome Wiesner or anyone else in the military 
establishment, the State Department, or the White House. 
They are the powers and responsibilities of the Commander 
in Chief and his alone. In the crucial military decisions 
that are to come in the next four years, minus a hundred 
days, Jack Kennedy is going to face other and even sterner 
tests on which his national and world prestige will be in the 
balance again. If he makes wrong decisions, he is going to 
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take the blame again, too, It will be the blame for all the 
information he has received, on which he makes decisions, 
even when that information is wrong, as it was in the Cuban 
affair. 

For all of the praiseworthy steps that have been taken 
this year toward improving the management of the Defense 
Department, there is persistent evidence that professional 
military men are being downgraded in areas where their 
training and experience should be most valued. If this is 
true it follows that Mr. Kennedy, as Commander in Chief, 
is being insulated from professional military counsel. We 
submit that in 1961 this situation in itself is a menace to 
his recovery from the Cuban debacle and a peril to his 
national and world prestige in the future. 

The President of the United States, armed with the un- 
equaled power of that office, can turn down advice from 
any quarter. But this does not mean he should not listen 
to this counsel. If he is going to make a military decision, 
and he will make important ones in the role handed to him 
by the Constitution with many specifics, he will be making 
it from an intrinsically vulnerable position if he acts with- 
out the advice of professional soldiers, sailors, and airmen. 
His prestige, and that of the entire free world, cannot afford 
to hang by a cable from which this strand of military com- 
petence has been unraveled. 

It is reasonably clear that we share our apprehension on 
this aspect of John Kennedy’s future as President with many 
other people. There is a manifestation of this, we suspect, 
in the opinions of the House and Senate Armed Services 
Committees. Both of them have raised serious questions 
about the Kennedy decision, expressed in revisions of the 
Eisenhower defense budget, to downgrade the manned 
bomber and put almost sole future reliance on intercon- 
tinental ballistic missiles. Defending this heavy faith in the 
robot weapon, it will be recalled, the Pentagon did not cite 
a military authority, but quoted as “international experts in 
this field” two civilian directors of the Defense Department 
research and development setup. 

When President Kennedy turns to the more esoteric 
areas of military concepts and strategy, further removed 
from simple questions about hardware and its reliability in 
the form of weapon systems, there can be even greater 
peril in complete reliance on nonmilitary or antimilitary in- 
tellects. We are not contending that the Commander in 
Chief must accept and follow the advice of his uniformed 
chiefs. We do argue that he should hear them and that 
what they say should have an opportunity to be a factor in 
his decisions. Without this input we have too little insurance 
against new blunders, new blame to be borne by the Presi- 
dent, and new and insufferable blows to his prestige, and 
therefore to the prestige and influence of the nation.—ENp 
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As a result of development by the 
Magnavox Company in conjunction with 
the Navy Department, every Chance 
Vought F8U-2N Crusader Fighter Pilot 
sees the target at a glance—day or night, 
in any kind of weather. 

Here are the eyes of a modern weapons 
system . . . a component that delivers 
the range, weight and reliability so abso- 
lutely necessary to successful tactical 
operations. 

This airborne radar system is just one 
of many systems which have been and are 
being designed and produced to satisfy 
the tactical requirements of the military 
services in the fields of Communications, 
Airborne Radar, ASW, Navigation, Fus- 
ing and Data Handling. 
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THE MAGNAVOX CO. e DEPT. 403 e Government and Industrial Division e FORT WAYNE, IND. 




































































































































































Public Irresponsibility— 

Then and Now 

Gentlemen: Dr. Edward Katzenbach’s 
thesis “The Horse Cavalry: Monu- 
ment to Public Irresponsibility,” is 
brilliantly developed in the condensed 
version of his paper published in the 
January 1961 issue of Air Force. 
Why was the US horse cavalry able 
to perpetuate itself? Because it drew 
support from the highest military 
authorities in the United States until 
the very eve of World War II. On 
May 20, 1937, Gen. Malin Craig, 
Army Chief of Staff, supported War 
Department budget requests before 
the Senate Appropriations Subcom- 
mittee. This exchange occurred: 

SENATOR JOHN H. Overton (Louisi- 
ana): “Is it your opinion that the regi- 
ments of modern cavalry should be in- 
creased or should remain just as is 
contemplated in this bill.” 

GENERAL Craic: “If we had a war, 
Senator, we would have to increase 
them.” 

SENATOR WILLIAM Gisss McApoo 
(California): “Most people think that 
in a war the cavalry is pretty well 
relegated to the rear and is anti- 
quated.” 

GENERAL Craic: “I personally do 
not think so.” 

SENATOR McApoo: “I am just won- 
dering if mechanized units are not 
superseding the cavalry.” 

GENERAL Craic: “Well, anybody 
who is familiar with the World War 
and is familiar with what the cavalry 
did then in the face of machine guns; 
with what General Allenby did in 
Palestine, capturing guns over open 
places without losses, with the history 
of cavalry on the Russian front, should 
not anticipate that cavalry is not 
needed in the modern army.” (Hear- 
ings, Senate Subcommittee on Ap- 
propriations on HR 6692 (1938), pp. 
54-5). 

Over in the House, Representative 
Albert J. Engel (Michigan) had posed 
a pointed, four-worded question to 
Maj. Gen. Leon B. Kromer, Chief of 
Cavalry, and received this reply: 

Mr. ENGEL: “Is horsed cavalry 
obsolete?” 

GENERAL Kromer: “. . . Can the 
modern iron horse supplant the ani- 











mal horse in this lighter, more mobile 
element of the Army combat team, 
realizing that the missions assigned to 
this more mobile element in campaign 
will have to be performed in the fu- 
ture no matter what may be the 
means of transportation? These mis- 
sions require this element to proceed 
over every type of terrain suitable for 
military operation, even though rough, 
wooded, or cut up by streams, and 
under all conditions of weather and 
light or darkness. Demolitions and 
abstacles [sic] at critical points on 
varied terrain can effectively delay 
the progress of vehicles, and if these 
critical spots are defended the ad- 
vance will be stopped until the hostile 
resistance is reduced and the route 
made passable. In any conceivable 
terrain for large operations there will 
be plenty of such critical places which 
an enterprising enemy will utilize. No 
such hostile action will be equally 
effective against horsed cavalry. 

“So, simply from the point of view 
of being able to move rapidly across 
country to all portions of the battle 
area, horsed cavalry must continue to 
be available in the Army combat 
team. .. . (Hearings, War Depart- 
ment Appropriation Bill, 1938, pp. 
396-7). 

General Kromer’s successor, Maj. 
Gen. John K. Herr, galloped forward 
without missing a stride. Two years 
later, on February 3, 1939, the new 
Chief of Cavalry was called up for 
testimony to justify a requested in- 
crease in his appropriation. 

Representative Engel must have re- 
mained unconvinced by the extended 
rationale that he had been given in 
1937. “What justification is there in 
the face of modern warfare,” he asked 
General Herr, “for the existence of a 
cavalry unit in the Army... ?” 

GENERAL Herr: “Justification for 
horse cavalry must rest on two pillars 
of support. The first pillar of support 
is that of historical facts concerning 
the use of horse: cavalry in the World 
War... its use was vital and neces- 
sary, and that, even on the Western 
Front with its siege warfare, whenever 
movement was restored there was 
urgent need for cavalry. 

“The second pillar of support is to 















show clearly that the airplane and 
motor cannot displace the cavalry by 
executing more effectively its historic 
missions . . . this is somewhat like 
considering a man guilty until he 
proves himself innocent when, as a 
matter of fact, there has been nothing 
except theory, conjecture, and peace- 
time maneuvers to uphold the thought 
that the horse cavalry which has stood 
the acid test of war may be displaced 
by elements which have not yet demon- 
strated their ability in the same acid 
test of war... .” (Ibid, p. 480). 

One of the reasons, General Herr 
could have added, that US aviation 
had not been submitted to an acid 
test was the inability of General 
“Hap” Arnold and his associates to ob- 
tain suitable aircraft. In fiscal year 
1938 a request for fifty B-17s was re- 
jected by the General Staff. The Air 
Corps was told it had been “led astray 
by the allurement of a quest for the 
ultimate in aircraft performance at 
the expense of practical military 
need.” 

In the spring of 1938, Secretary of 
War Harry Woodring directed the Air 
Corps to confine its bomber estimates 
to light, medium, and attack types. 
And one year later, on the eve of 
World War II, when Adolf Hitler was 
already tuning up the motors of his 
Panzergruppen and Wehrmacht, the 
US Army Chief of Cavalry was pub- 
licly expressing this opinion: “I am 
convinced that American horse cavalry 
today constitutes the most effective 
highly mobile fighting force in the 
world for operations on the American 
continent or similar areas.” (Hearings, 
War Department Appropriation, 1940, 
p. 468). 

Fortunately, we survived World 
War II that followed, perhaps because 
we had more than two years to learn 
from the vicarious experience of watch- 
ing hostilities in Europe, Africa, and 
Asia before becoming involved our- 
selves. By December 7, 1941, the US 
horse cavalry had been mercifully 
retired. ... 

The next time—if there is a next 
time—we certainly will not have the 
luxury of months, weeks, or even 
days to reshape the tools we need to 

(Continued on page 10) 
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AREA WASHINGTON, D. C.: 
OFFICES: Mr. Wm. Mason Shehan 


Wanted: More problems 
to solve with Beech 


4 


How can Beech put its 
facilities, manpower and 
experience to work on 
your project? 


Over the years, as Beech Aircraft Corporation 
has constantly developed its capabilities in the 
fields of design, development, fabrication and 
testing, it has acquired equipment, skills and 
experience that has enabled Beech to make 
invaluable contributions to the solution of many 
challenging problems related to the missile and 
aerospace age, 


Current projects of Beech Aerospace Division 
include R&D on manned aircraft; missile target 
and reconnaissance systems; complete missile 
systems; electronic guidance systems; programs 
pertaining to liquid hydrogen propellants and 
cryogenic tankage systems; environmental test- 
ing of missile systems and components; and GSE. 


With this background, Beech is in a position 
to undertake many new projects in the missile 
and aerospace fields with the assurance of a 
“head start” toward their rapid and successful 
completion. 


May we discuss how Beech can put its 
capabilities to work for you? Write, wire or 
phone Roy H. McGregor, Manager — Contract 
Administration, Beech Aircraft Corporation, 
— 1, Kansas—or one of the offices listed 

ow. 





XENIA, OHIO: 

Mr. Darrell L. Schneider 

Mgr., Great Lakes & Midwest Area 
Beech Aircraft Corporation 

3530 Woodgreen Drive 

BAldwin 3-5025, Dayton 


Manager, East Coast Area 
Beech Aircraft Corporation 
408-409 Universal Bidg. 
ADams 4-6023 


” o, o 
BEECH AIRCRAFT CORPORATION @ WICHITA 1, KANSAS. 


BOULDER, COLORADO: 


Manager, Engineering & Sales 
Beech Aircraft Corporation 


In which of these areas can Beech 
help you save time and money? 


[] cRYOGENICS 
[] MISSILE SYSTEMS 


[] MISSILE TARGET AND 
RECONNAISSANCE SYSTEMS 


[-] MANNED AIRCRAFT 

(J supPoRT EQUIPMENT 

[.] RESEARCH AND DEVELOPMENT 
[(_] ENVIRONMENTAL TESTING 


O 





WICHITA, KANSAS: 

Mr. R. H. McGregor 
Manager—Contract Administration 
Beech Aircraft Corporation 

9709 East Central 

Murray 3-4681 


ONTARIO, CALIFORNIA: 
Mr. Howard E. Mers 
Manager, West Coast Area 
Beech Aircraft Corporation 
1517 Amber Court 

YUkon 6-5755 


Mr. T. Bruce Cooper 
Manager, Huntsville Area 
Beech Aircraft Corporation 
3313 Memorial Parkway 
JEfferson 9-4631 


HUNTSVILLE, ALABAMA: 
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win World War III. Therefore, we 
may properly ask: How much of our 
judgment and sense of proportion 
have we abdicated to service partisan- 
ship? Today there are being conjured 
up right before us contemporary 
equestrian specters by those who pro- 
fess to see “a man on a white horse” 
when any attempt is made to appraise 
the current usefulness of cherished 
weapon systems or to question service 
perquisites. How much “public irre- 
sponsibility” persists in 1961? 
Murray Green 
Silver Spring, Md. 


WW I Flyers Get-Together 
Gentlemen: On December 2, 1960, 
the Air Force Museum, in collabora- 
tion with Capt. Eddie Rickenbacker 
and Mr. Douglas Campbell, held an 
informal get-together of WW I flyers 
in New York City to review some his- 
toric film of WW LI aviation in France. 
All those attending enjoyed them- 
selves so tremendously in meeting 
together for the first time in forty-two 
years that they decided they should 
have an annual reunion, to be held at 
the Air Force Museum, Wright-Pat- 
terson AFB, Dayton, Ohio. 

The first reunion is to be lield on 


June 24-27, 1961. To give WW I fly- 
ers the recognition we believe is prop- 
erly due them, we have selected June 
25, 1961, as Air Force Museum Day, 
the theme of which is to be devoted 
to WW I aviation. Airmen who flew 
overseas in WW I are to be the 
guests of honor during ceremonies to 
be held for the public on Sunday. 
Highlight of Sunday’s activities will 
be an air show featuring WW IL air- 
craft such as the Spad 13, Nieuport 
28, Sopwith Camel, and Fokker D-7 
along with many other famous aircraft 
of the period. 
Those interested in attending may 

obtain detailed information by writing: 

World War I Reunion 

Air Force Museum 

Wright-Patterson AFB, Ohio 


B-24 Airplane Driver 
Gentlemen: Our April issue of Arr 
Force Magazine, page 50, arbitrarily 
elevates the B-17 to a highly contest- 
able status: “. . . the deadliest weap- 
on system of its time.” 

What of our famed B-24 Liberator 
which not only could, but did fly 
faster, fly farther, and carry a heavier 
payload than the B-17? 

We old B-24 people “All of us 








THINK, ACT! How will crews of aerospace vehicles perform under 


long periods of stress and confinement? Lockheed/Georgia finds 


accurate answers in the crew mockup section of its Behavioral Re- 


search Lab — just one of the many capabilities of its highly qualified 


Human Factors Research Group. LOCKHEED/G EORGIA 


Marietta, Georgia 
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AFA members,” are quite tired of fic. 
titious claims made for that “other 
plane.” Fly the planes—read the specs, 
We had ’em beat! 
R. E. Frankenberry 
Bridgeville, Pa. 


Biog of an Outstanding General 
Gentlemen: I am writing a biography 
of Gen. John J. Pershing (1860-1948), 
commander of the AEF in the first 
World War. I would appreciate hear- 
ing from anyone who has letters, anec- 
dotes, reminiscences, or other infor- 
mation about General Pershing. 
Donald Smythe, S.J. 
Georgetown University 


Washington 7, D. C. 


Good News for the Sixty-fivers 
Gentlemen: . I note with great 
pleasure that the AFA is providing in- 
surance for officers up until age sixty- 
five regardless of active-duty status. 
This is a real good thing, and I suspect 
that a great many of us will take 
advantage of it. It also could be that 
as the number of members grow, 
conceivably the amount of benefits at 
age sixty-five might become even 
greater. 

Your present policy is an excellent 
one, particularly for those of us who 
are getting around to retirement time. 

Col. John E. Condron 
Wright-Patterson AFB, Ohio 


Additions to AF Arsenal 
Gentlemen: Regarding the article 
about the T-38 Talon by Ed Mack 
Miller in the March issue of Air 
Force/Space Dicest, I think he did 
a fine job. I would like to see more 
articles of this type about the new 
and interesting aircraft being added 
to the Air Force’s arsenal of weapons. 
Keep up the good work. I enjoy your 
magazine very much and think that it 
gets better every month. 

George LaSalle 

Phoenix, Ariz. 





UNIT REUNIONS 

468th Bomb Group—July 28-30, 1961 
Fifth Reunion of the Group will be held at the 
Hilton Hotel, Pittsburgh, Pa. 
Contact: Mr. Loren E. Reitz (Host) 

221 Fourth Street 

Pittsburgh 22, Pa. 

or 

Mr. John Phelan (Secretary-East) 

1492 Highland Ave. 

Needham, Mass. 


11th Bomb Group (H)—Aug. 19-20, 1961 
Members of the outfit from 1940-45 during 
World War II in the Pacific Theater. Reunion 
will be held in Toledo, Ohio. 
Contact: Robert E. May 

12000 Eckel Junction Rd. 

Perrys'>urg, Ohio 
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AUTOMATIC SKY FIGHTER. Supersonic Boeing BOMARC is 
U.S. Air Force’s push-button defense weapon against airborne 
missiles and attacking bombers. New “‘B” models have scored 
test intercepts up to 446 miles from base at altitudes of more 


than 100,000 feet, establishing new surface-to-air defense missile 
records for range and altitude. Bomarc A models are now opera- 
tional at five U.S. Air Defense Command bases. B models will 
be installed at six bases in the United States and two in Canada. 


Capability has many faces at Boeing 


WIND SONDE, developed by Boeing subsidi- 
ary, Allied Research Associates, will measure 
wind direction and velocity at wide range of 
altitudes, telemetering data back for instant use 
at missile launch ranges, other weather stations. 


SPACEMAN'S BLAST- OFF. Boeing Space 
Medicine researcher prepares for simulated blast- 
off, wearing belt of Boeing-developed miniature 
electronic instruments which measure reactions 
to stresses imposed by take-off of space vehicles. 


JET-PROPELLED TEST BOAT, now bein 

built for Boeing, will be used to test experimenta 
surface and subsurface marine vehicle designs 
at speeds up to 100 knots. Test models will be 
suspended between two forward hulls. Test boat 
will supplement Boeing tow-tank research in ad- 
vancing knowledge in area of hydrodynamics. 


SELDEN is 
































What’s New With "fr RED AIRPOWER 


Here’s a summary of the latest available information on Soviet air intelligence. 
Because of the nature of this material, we are not able to disclose our sources, 
nor document the information beyond assurance that the sources are trustworthy. 





Large numbers of technical papers published under the 
Soviet combustion research program show that the liquid 
oxygen-kerosene and liquid oxygen-liquid hydrogen pro- 
pellant combinations have received great attention. Other 
studies which have received significant effort include: 
propellant droplet evaporation and energy release, ozone 
additives for high-altitude flight, burner design, thrust 
augmentation and afterburner design, detonation waves, 
and the development of a theory to explain and control 
“cool” flames which will increase effective engine air tem- 
perature and thrust without raising the temperature of the 
engine parts. 

In several areas the Soviets have not published any 
research information, indicating either a lack of interest or 
a high security classification. For instance, almost no Rus- 
sian research has been reported in solid propellants al- 
though they are known to use four solid sounding rockets 
plus several solid-fuel bombardment rockets in the Red 
Army. The open literature also does not contain Soviet 
work with fluorine, hydrazine, or boron-base-high-energy 
fuels. 

Soviet combustion research is generally regarded as 


excellent by the US experts who have had an opportunity 
to review the available material. The Russians have main- 
tained a good balance between the theoretical and the 
experimental. Individual scientists working on the program 
apparently have been well briefed on practical combustion 
problems facing rocket and air-breathing engine designers. 
The scientists have been particularly effective in relating 
their work to engineering development. 

Considerable economy of effort is practiced by the 
Russians. They are known to have saved themselves work 
by using large amounts of basic experimental data pub- 
lished in the West without any sort of checking. 

Some of the better Russian work in this field is held 
back for five years or more after completion. Even with 
this handicap it has been possible to determine that com- 
bustion research is receiving a major effort in the Soviet 
Union. 

o * cod 

An Aeroflot, Tupolev TU-104 jet transport modified to 
carry a large group of astronomical instruments was used 
to extend the observation time of the total solar eclipse 
that occurred over southern Russia during February. Nor- 





SPACE 
TRUCK 


Many of America’s major space programs 
now use the same production-line satellite 
—the Lockheed-built Agena B—which puts 
all kinds of payloads on orbit with maxi- 
mum certainty, accuracy, and economy. 


LOCKHEED 


Missiles & Space Division, Sunnyvale, California 
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mal observation time at a ground point during this eclipse 
was about 162 seconds. It was hoped that this could be 
extended to 242 seconds by chasing the moon’s shadow 
in the TU-104. The operation was partially successful as 
the scientists aboard the aircraft were able to make good 
measurements for 226 seconds. 

If Russian newspaper accounts are correct the TU-104 
covered 34.1 miles during this all-out 226-second dash at 
32,800 feet. This means that the aircraft was flying at 
about Mach 0.85, assuming a winter-day temperature a 
little colder than average. 

Aircraft also made it possible to observe the eclipse from 
the ground. On the morning of the event a heavy overcast 
covered most of the Ukraine. Aeroflot airplanes sprayed 
enough chemicals over the instrumentation positions to 
disperse some of the clouds and form windows through 
which optical observations were made. Even though a haze 
remained in these windows, a number of the Russian astron- 
omers reported satisfactory measurements. 

* * o 

Another world record for aircraft has been claimed by 
the Soviets. It has been reported in Moscow that an E-66 
deltawing airplane reached an altitude of 112,204 feet 
during a zoom climb. The current world record of 103,389 
feet is held by Capt. Joe Jordan, USAF, in an F-104C. 

The E-66 apparently is one of a series of deltawing 
fighters designed by Pavel Sukhoi. The first of this series 
flew over Moscow in the mid-1950s. 

Undoubtedly the early versions which appeared in air 
reviews have been improved to reach the speeds and alti- 
tudes the Soviets claimed for them. The E-66 and some 
mysterious airplanes with “Z” and “T” designations have 
been vying with the latest US Air Force and Navy fighters 
for world performance records. In this campaign the So- 


viets have satisfied every requirement for course monitor- 
ing and data-gathering that the keeper of the records, the 
Fédération Aéronautique Internationale, requires. The con- 
figuration of these aircraft can be kept secret because the 
FAI rules do not require foreign observers to be on the 
scene during a record attempt in any country. Further, 
it is not required that a picture or close description of the 
aircraft be supplied. 

Suggestions that the requirements be stiffened somewhat 
to include a picture of the record-setting airplane have 
been rejected by the general membership of the FAI be- 
cause of the opposition of Soviet bloc nations. 

The Russians hold twenty-two out of forty-two recog- 
nized world records for turbojet-powered aircraft weighing 
more than 10,000 pounds. Of these three are held by the 
well known TU-104E. The remainder of the records are 
split among three aircraft which are known only from the 
following descriptions: RV monoplane with two 37V en- 
gines, 103M midwing monoplane with four D-15 engines, 
and the 201M midwing monoplane with four D-15 engines. 
None of these aircraft and engine designations have ever 
appeared outside of the record claims. 

a * a 

Soviets report that they have operated reactors with 
fuel elements made of glass fibers containing uranium 
oxide. It is also considered possible to use oxides of plu- 
tonium and thorium as nuclear fuel in tiny strings of glass. 

The Russians state that these fibers can be used up to 
1,800 F. But their technical literature contains many dis- 
cussions of work with glass ceramic materials which will 
hold their strength and chemical stability to temperatures 
several hundred degrees higher. Much of the Russian work 
with high-temperature glass is aimed at improving its 
properties for drawing into continuous fibers.—END 
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@) B-52 STRATEGIC BOMBER —Inertial system for heading and vertical reference and for accurate 
release of Hound Dog and Skybolt missiles; Doppler navigation system —all by General Precision. . 


@® F-104) SUPERSONIC FIGHTER —all-attitude reference system by General Precision. 

@® F-106A SUPERSONIC FIGHTER —Flight simulator and stable coordinate reference system by General Precision. 
@ B-58 SUPERSONIC BOMBER Flight simulator by General Precision. 

© F8U-2N SUPERSONIC DAY FIGHTER—Flight simulator by General Precision. 


©) A3J-1 NAVY ATTACK BOMBER—Weapons system simulator—including flight, radar and ground 
mapping simulation- by General Precision. 


@ KC-135 JET TANKER—Doppler system and directional gyro compass system by General Precision. 
F-100 SUPERSONIC FIGHTER —Doppler system—navigation computer and directional gyro compass system by General Precision. 
@ RF-101 SUPERSONIC RECONNAISSANCE FIGHTER —Doppler system and roll-stabilized 


directional gyro compass system by General Precision. 


RB-47 RECONNAISSANCE BOMBER —Doppler system, directional compass system and true-heading 


computer system-including flight simulator - by General Precision. 
@) B-70 HYPERSONIC STRATEGIC BOMBER —Ultra-high accuracy General Precision Doppler equipment for the bomb-nav system. 
@ RC-121D EARLY WARNING RADAR AIRCRAFT —Doppler sensor, Doppler-inertial combiner/position keeper, 


central gyro reference system and directional compass system by General Precision. 


@3 A3D-2 NAVY ATTACK BOMBER—Bombing-Navigation computer by General Precision. 
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PRECISION IN COMMON — 


Manned aircraft of the aerospace age share 
a common reliance on General Precision’s 
electronic and electromechanical systems 
in the performance of complex missions. 
Nearly all advanced aircraft flown by our 
armed forces incorporate General Precision 
navigation and heading reference equip- 
ment. In addition, the fliers that man the 
aircraft have been largely trained on 
General Precision flight simulators. 


The four divisions of General Precision, 
Inc., are consolidated for the systems man- 
agement of major new weapons and space 
projects. As a result, a manned-aircraft 
systems program can draw upon more than 
16,000 General Precision employees 
(including 4,500 scientists, engineers and 
technicians) and well over 2% million 
square feet of combined plant space. 


This combination of talents and facilities, 
backed by the corporate financial resources 
of General Precision, Inc., makes it pos- 
sible to develop, produce and manage any 
advanced system for manned aircraft. 





TODAY'S DEMONSTRATED 
ACHIEVEMENTS SHAPE TOMORROW 


4 tei OLE 


GENERAL PRECISION, INC. UIBRASCOPE 


PRINCIPAL OPERATING SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
Tarrytown, N.Y. 

















REGISTER NOW For AFA’ 


And Aerospace Panorama 


ATTENDANCE - 1960 CONVENTION - SAN FRANCISCO 


Convention Registration 
Panorama Attendance 
Program Participants 
News Representatives 
United States Air Force 
Secretariat 
General Officers 
Colonels 
Other Officers 
Foreign Government Representatives 
US Government Representatives (Other Than USAF) 
Education 
Industrial Companies 
Industrial Representatives 
Presidents and Board Chairmen 
Vice Presidents 
Executive Assistants and Consultants 
Managers 
Engineering Personne! 
Purchasing, Sales, and Advertising 








Exhibiting Companies 195 


ATTENDANCE - 1961 CONVENTION - PHILADELPHIA 


Attendance at the 1961 Fifteenth Anniversary Convention and Aerospace 
Panorama in Philadelphia (based on advance reservations) will break all 
previous records. Philadelphia itself is located in a high-density aero- 
space industry area. It is easy to reach from New York, New England, 
Baltimore, Pittsburgh, and Washington, D. C. 


SP hiladelphians—who h iewed 
ee ee cate The Aerospace Panorama is a unique platform for prime contractors, 
even longer look during AFA meet. associate contractors, and subcontractors to display and personalize 


their capabilities, services, and 
products to the management men 
of the multibillion dollar US Air 
Force-Aerospace industry market. 
The Aerospace Panorama is an 
integral part of Air Force Associa- 
tion’s National Convention, the 
largest annual aerospace power 
and defense meeting in the nation. 


Panoramic view of the New Phila- 
delphia. This is Philadelphia’s Penn 
Center area from City Hall to 30th 
Street Station, symbolic of great 
modernization now under way. 
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3 15th Anniversary Convention 
Philadelphia - September 20-24, 1961 
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Philadelphia’s Convention Hall, where Convention will meet. 


Everyone is requested to register IN ADVANCE. Credentials will be 
required to attend meetings and the Panorama during ‘closed’ periods. 


Complete, Attach Payment, and Mail to AFA 
1901 Pennsylvania Ave. N.W., Washington 6, D. C. 











ADVANCE REGISTRATION FORM 
FOR AFA’S 1961 CONVENTION 


ADDRESS 


CITY & STATE 


Check ONE of the categories with which you wish to be identified: 
[] GOVERNMENT - [] INDUSTRY [] AIR FORCE ASSOCIATION 
[] EDUCATION [] MILITARY [] PRESS-RADIO-TV 


Check the type of registration desired, attach payment, and mail to: 


AFA, 1901 PENNSYLVANIA AVE., N.W. 
WASHINGTON 6, D. C. 


[] INDUSTRY REGISTRATION ....... ees cone 
(Includes tickets and credentials to all Convention 
events including Industry Luncheon and Briefings ) 

Sh WRU TGC SUNPRCON oo ke a 
(Includes tickets and credentials to all Convention 
events except Industry Luncheon) 

Eris eres INI oO ore cS awleasie eed d sic wtiniew eames 


(Includes credentials, meetings, Panorama Reception, 
but not tickets to any of the other Convention events ) 


. $35.00 
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Claude Witze 


SENIOR EDITOR, AIR FORCE MAGAZINE 


Strategy Is a Program Package 


WasHIncTOoN, D.C. 

If there is a prize given at the end of 1961 for the 
Most Neglected News of the Year, the award in the 
Pentagon will go to Comptroller Charles J. Hitch’s new 
approach to the budget. His concept, which was dis- 
cussed in this space in February (“Cost Is Related to 
Strategy”), is the economist’s manifestation of the New 
Frontier and its impact on military decisions. With the 
exception of a single service journal, both the daily and 
trade press has practically ignored the Hitch edict to the 
armed forces, which was formally promulgated in mid-April 
for application to fiscal 1963 Ludget procedures. 

The Defense Department Comptroller says that from 
here on the emphasis will be on a “Program Package” 
approach to military requirements. The fundamental 
objective “is to integzate the planning and programing 
and the financial nanagement functions in order to pro- 
vide better tools for decision-making by the Secretary of 
Defense and his military advisers; and to create a planning 
and programing/financial management system that is 
keyed to continuous program decision-making and not 
just geared to the annual budget cycle.” In order to 
provide this type of integration there is a new Programing 
Office in the Comptroller’s office. 

There is no doubt that military budget toilers will 
welcome the divorce from an annual reappraisal of each 
project, usually painful. Maj. Gen. Robert J. Friedman, 
USAF Budget Director, has made a strong plea for this 
kind of an approach in his appearances on Capitol Hill. 
The crying need for longer-range planning has become 
more and more evident as weapon systems became more 
complex and more expensive, and the fight was intensified 
to keep them from obsolescence before they were operative. 

What is more important are the steps outlined by Mr. 
Hitch that will lead to what he calls the “programing 
phase.” This is where “attention will be focused on choice 
from among alternative programs to achieve our national 
security objectives.” This is assumed to mean that the 
decision to go ahead or stop work on a weapon system 
will be made on the basis of cost and effectiveness, plus: 

@ Basic policy guidance will be provided by a new 
Basic National Security Policy paper. It is in preparation 
and was under review by the Secretary of Defense and 
his advisers last month. At this writing there has been 
almost no public recognition of the fact that this document 
is on the way and that it will have an important bearing 
on our national survival. 

@ As many programs as possible, particularly the ones 
that are most expensive, must be classified according to 
their mission or the mission they will help perform. This 
is what is meant by the “program package and program 
element” approach. 

“By a program element,” Mr. Hitch says, “we mean 
an integrated activity, a combination of men, equipment, 
and installations, whose effectiveness can be related to 
our national security policy objectives; as examples we 
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Charles J. Hitch, 
Comptroller, 
Department of 
Defense. 


have in mind such forces as B-52 wings, infantry bat- 
talions, and combatant ships, taken together with all the 
equipment, men, installations, supplies, and support re- 
quired to make them effective military forces. . . . The 
Central War Defensive Forces would be an example of 
such a package. The unifying principle of such packages 
is a common mission or set of purposes.” 

Mr. Hitch said that the job of identifying these packages 
is under way and that a program package team is being 
formed. It will have members from his office of program- 
ing, each military department, the Joint Chiefs of Staff, 
and the office of the Assistant Secretary for International 
Security Affairs. On the surface, this reads like a further 
move for unification within the structure with the added 
virtue that the services have been asked to identify their 
program packages and elements “not only for FY ’63, 
but for five to ten years into the future.” 

@ There will be “guidance,” Mr. Hitch says, for the 
military on the studies and analyses that are necessary 
for program review. This is where cost and capabilities 
will be weighed, with a clear reference to the theme 
of his book, The Economics of Defense in the Nuclear Age, 
which says “the job of economizing . . . cannot be distin- 
guished from the whole task of making military decisions.” 
Mr. Hitch is known to believe that the way to save is in 
the choice of strategies to achieve objectives. 

The kind of questions on which guidance will be offered 
as the Army, Navy, and Air Force work over their budgets 
to a new formula involve the alternatives when capital 
investments are made—shall we use an old ship, modernize 
it, replace it, or dispense with it? How busy should our 
forces be, and how should they be deployed in view of 
the costs involved and what they contribute to security? 
How good is the management and organization? 

Mr. Hitch has promised there will be a “Big Board” 
in his Office of Programing where package decisions will 
be listed and maintained on a day-to-day basis. He has 

(Continued on page 21) 
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Capability in Power and Mobility for defense 








Problem: 
Vehicle clutch-fade, 
premature failure from high 
temperatures, heavy loads, and high 
horsepowers. Needed: A clutch built to 
withstand maximum load and tempera- 
tures. Produced: From Caterpillar research of 
surfaces, lubricants, metals, and configuration, 
the oil-type clutch. With plates bathed in oil in 
a sealed compartment, it has a service life up to 
four times greater than standard dry clutches. This 
development typifies Caterpillar capabilities in pro- 
ducing sound and practical solutions for mobility 
needs. As a leading producer of heavy equipment, 
Caterpillar has outstanding resources in research 
engineering and manufacturing. This experience 
and talent are available to you to meet your 
vehicle, transmission, or power require- 
ments. For full details of capabilities, 
write for Bulletin No. 40-20265. 
Defense Products Department, 


Caterpillar Tractor Co., 





Peoria, Illinois. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


WASHINGTON, D. C. PEORIA, ILLINOIS 


RESEARCH-DEVELOPMENT-MANUFACTURING FOR DEFENSE 










In 1941, 

Andre G. Clavier, 
an ITT scientist, 
detected the 
phenomenon now 
known as 
tropo-scatter. 


SEPTEMBER 1957: 

ITT DELIVERS THE WORLD’S 
FIRST COMMERCIAL 
BROADBAND “O/H” 
TROPO-SCATTER LINK 

This ITT triumph over line-of-sight 
limitations climaxed many years 

of experimental transmissions 

by ITT, conducted to perfect the 
over-the-horizon (O/H) tropospheric 
scatter technique. This link 

spans the 180 miles between 

Florida and Cuba, transmitting 

120 telephone voice channels 
simultaneously with high-quality 
television signals. 


Today, ITT-developed O/H 
tropo-scatter networks crisscross 
Europe, North Africa and the 
Caribbean, transmitting critical 
NATO and Air Force commands, 
TV broadcasts and telephone voice 
signals with an operating reliability 
ranging from 99.900 to 99.995%. 


Filling the big order for complete 
O/H tropo-scatter networks anywhere 
in the world is but one example of 

the vast systems capabilities of 

ITT Federal Laboratories. 


With its research, development and 
manufacturing functions under a 
single, integrated management, 

ITT Federal Laboratories offers these 
comprehensive capabilities with a 
maximum degree of “personal” 
responsibility. .. . with the shortest 
possible lead time between initial 
concept and delivered system. 





items of 
procure 
R&D ar 
him cor 
manage 
destina 
In al 
Journal 
mulatec 
militar 
progra 
contras 
experts 
within 
there 
heed 
tested 
advise 


doctr 
may 
in th 
and 
Fortt 
at le 
strat 
Mr. 
“pro 
as a 








Bs dl 


etna 









AIRPOWER IN THE NEWS 





CONTINUED 








found from the fiscal 1962 figures that 145 weapons and 
items of equipment account for seventy-five percent of 
procurement appropriations and forty-five percent of the 
R&D and construction appropriations. This is what has 
him convinced that the program package system can be 
managed. Most of the money will be in hand, with its 
destination plotted on the Big Board. 

In an editorial comment, the Army, Navy, Air Force 
Journal finds good in the fact that budgets will be for- 
mulated, at least in the early stages, on the basis of 
military requirements rather than a dollar limitation. The 
program, says the Journal, “is in striking and refreshing 
contrast to the previous process of telling the defense 
experts to formulate the best defenses they can devise 
within a fixed dollar limitation.” But, the editorial warns, 
there is a need for Secretary McNamara to “give due 
heed to the recommendations of the professional, war- 
tested career military leadership as well as to the civilian 
advisers and secretariat.” 

Here is a reference to the rub: Who is to determine 
strategies and security policy and formulate military con- 
cepts? There is increasing and undeniable evidence in 
the Pentagon, as the First Hundred Days of the New 
Frontier are torn off the calendar, that the Grand Strategy, 
as it is called in Fortune magazine, is going to be changed. 
And there is equal and convincing evidence that the role 
normally played by the military in the formation of 
doctrine, strategy, and concepts is being reduced and 
may be eliminated. There is a cross-department group 
in the New Frontier, with membership in Defense, State, 
and the White House staff, that has been defined by 
Fortune magazine as the “Technipols.? Some of them, 
at least, would like to guide our military policy, fix our 
strategy, and monopolize all discussion of military concept. 
Mr. Hitch, no doubt, is clean of such ambition, but his 
“program package” approach to the budget can lend itself 
as a tool in carrying out the changes in force structure 
that the Technipols have endorsed. There is nothing 
basically evil about this approach from the standpoint of 
managing the military establishment, and we have in the 
past applauded some of the earlier New Frontier decisions 
in this direction. 

For several years the Air Force Association has en- 
dorsed the principle of a single service and a single war 
plan with realistic evaluation of weapon systems on the 
basis of what we ‘need to fill military requirements. 
But there is a difference, and a profound one, between 
the idea of promoting a unified military effort and the 
elimination of military people from the decision-making 
process. This is particularly true in the areas of strategy, 
concepts, and policy. There are distressing signs that this 





is taking place. Fortune says that the Technipols are no 
admirers of the military and that they “know all the tricks 
for putting important matters in train past a wavering, 
stubborn, or indifferent executive.” 

There is no authoritative report on the collective 
approach to national defense by the Technipols but a 
fair suggestion can be taken from a book called The 
Nation’s Safety and Arms Control, by Arthur T. Hadley 
(Viking, $3.00). This volume was written by a reporter 
who was invited to sit in on the 1960 Summer Study 
Conference on Arms Control at the Massachusetts Institute 
of Technology. It does not purport to be a report on the 
proceedings of the Summer Study, but is a layman’s 
account of what the experts see as the problems and 
possibilities of arms control. It is good that the book 
seems to recognize the possibilities of arms control that 
can be made real as a result of the advances ahead in 
space technology. It recognizes some of our deliberate 
weaknesses, such as the lack of a sound civil-defense 
program. But it also holds the military up to scorn. 
It discounts, for example, the 1960 statement of Gen. 
Nathan F. Twining that “forces that cannot win cannot 
deter.” It makes out a case for the argument that this 
country has erred in arming itself with a nuclear arsenal 
because it has failed to demonstrate that it is prepared 
to fight a nuclear war. It presents the argument for the 
Polaris and Minuteman systems and against the manned 
bomber. It is, in short, a text explanation of the Kennedy 
defense budget for fiscal 1962, as outlined in last month’s 
Arr Force/SpPAcE DIcEsT. 

In any discussion of the situation on strategy and mili- 
tary doctrine, the determination of the Kennedy Adminis- 
tration to do something about arms control is an important 
factor. This is because the forces working hardest for the 
cause of arms control—and it is a good cause—have not 
enlisted the people who know the most about arms. Far 
from putting arms experts on the team, they are inclined 
to look upon them as natural enemies of the cause. The 
list of participants and visitors to the Summer Study on 
Arms Control at MIT does not disclose a single military 
title. 

The expression of this approach in the Pentagon today 
is the obvious bypassing of the Joint Chiefs of Staff in 
the formulation of military concepts, strategy, and general 
security policy. Men in uniform, it is becoming clear, will 
be expected to operate the unified commands and imple- 
ment war plans after the basic decisions have been made 
by their intellectual peers. These basic decisions, more- 
over, will not be confined to doctrines and concepts and 
strategy, but will be carried through Mr. Hitch’s “program 

(Continued on following page) 
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Not long after the first Kennedy Administration defense budget figures went to Capitol Hill, “Nibbles,” a comics page 
commentary, offered this thought about the ultimate weapon. The revised budget increased the nation’s ICBM arsenal. 
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packages” to determine force structures, weapon systems, 
resources, and the priorities that will be given to military 
needs, This means that the Chiefs of the Army, Navy, and 
Air Force in the long run will be the managers of what 
resources are approved and given to them. 

Elimination of the military mind from the process of 
determining strategy and concept has been made evident 
in the sharp curb on speech-making and writing by 
military men. There have been sparks here and there in 
the press—the Chief of Naval Operations had a speech 
shot down with a blue pencil, and an Air Force profes- 
sional publication has found holes in its pages at printing 
time. This situation can be expected to continue and 
get worse, and the service secretaries themselves will 
feel the curb. 

Probably the most evident manifestation of new Pen- 
tagon policy on policy is in the area of public information. 
The press corps is increasingly irritated as Pentagon 
officials who once were news sources are becoming hard 
to find. More important, the kind of military or civilian 
expert who, as recently as 1960, would sit down for a 
casual and informative chat with a reporter now is under 
orders to avoid this situation. 


Report on Aerospace 


Here in the early spring it is time for congressional 
investigations to compete for the headlines. This year 
they have been getting competition from Commander 
Shepard, D-Day in Cuba, the First Hundred Days of 
the New Frontier, and some of the unsavory items that 
have embarrassed the Kennedy Administration. Up on 
Capitol Hill there is the usual scramble for subjects that 
are vulnerable for probing, with committees racing each 
other to get out the calls for witnesses. So far Senator 
McClellan and Senator Kefauver, who have been quizzing 
people about the scandals at Cape Canaveral and General 
Electric, seem to have latched onto the best subjects. 
The parallel between the amorality of union and corporate 
minorities has been evident to everyone. 

One of the more refreshing documents to come out of 
Congress in the midst of this scene is a fifty-four-page 
report from the Military Operations Subcommittee of the 
House Committee on Government Operations. It is a 
recap of a study made last year on the formation of 
Aerospace Corporation, the new nonprofit organization 
set up in California to manage USAF’s missile and space 
programs. The committee chairman, Rep. Chet Holifield 
(D.-Calif.), told the House that the new report “takes 
the realistic position that the Air Force does not have 
the in-house technical resources and manpower to perform 
the functions assigned to Aerospace. Neither is it likely 
that the Air Force will acquire such resources in the 
foreseeable future.” 

Mr. Holifield also pointed out that some of the Air 
Force management problems “have wide application 
throughout the defense establishment and other agencies 
of the government.” The Chairman claimed credit for a 
report that is realistic, critical, but not carping. He said, 
“We realize that we are dealing with issues of the highest 
national importance which effect the very survival of 
this nation.” 

The timeliness of the Holifield report on Aerospace 
derives from the fact that a number of other committeés 
have the new company on their agenda or are considering 
investigations. They are interested in Aerospace’s em- 
ployee procurement program, or its salary levels, or the 
USAF policy of buying help from outside brains, or 
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possibly some aspect of the growing utilization of non- 
profit organizations with government contracts. 

Much of the report is given over to a review of the 
knotty situation created by USAF’s earlier utilization of 
Space Technology Laboratories, a subsidiary of Thompson 
Ramo Wooldridge Inc., as technical manager for the 
ballistic missile programs. The Holifield Committee recog- 
nizes all the weaknesses of the STL/TRW setup and 
how the profit motive turned out to be incompatible 
with that corporation’s responsibility for managing the 
development of weapon systems. 

Turning the same light on Aerospace, now about a 
year old, it finds that STL personnel—270 of the old 
scientific and technical staff—have moved to the new 
company with average pay increases of two and a half 
percent. For persons taken from industry and universities 
the figure climbed to eight percent. The report that the 
highest salary for a scientist is near $40,000 a year is 
denied. In April of this year only five on the technical 
staff had been hired from government payrolls. Aerospace 
is sensitive, the report says, to the charge that it is a 
device to get around federal salary limitations: 

“Aerospace is convinced that government employment 
does not offer the most suitable énvironment for scientific 
and engineering personnel to work effectively, granted 
that there are many persons of outstanding talents in 
government service. The drag of procedural detail, the 
time-consuming demands of routine chores, the inability 
of some lay or military supervisors to understand or fully 
appreciate the scientific mood and method, and _ the 
replacement of management prerogatives by statutory pay 
grades and other standardized formulas, are considered 
unfavorable attributes of the government environment for 
scientific work.” 

The report admits there is merit in some criticism 
from those who look at Aerospace from the outside. There 
is cited the industry spokesman who wants to know why 
his company can’t do the job for USAF. There are others, 
in Congress and the Comptroller General’s office, who 
feel the work should be done in-house by USAF per- 
sonnel. But, the report argues, the perspectives of critics 
on both sides are limited: 

“No single weapon system contractor, however large 
his contract commitments and diversified his industrial 
resources, can have the breadth of vision, the alertness 
to national defense needs, the degree. of access to infor- 
mation, the choice of alternative systems, the decision- 
making responsibilities, and the dedication to the public 
interest expected and required of a government agency. 
And if the government agency—in this case the Air Force 
—does not have the requisite resources and capabilities 
to fulfill its requirements and meet its obligations, it 
must get them as best it can. 

“Whether the government agency should hire and train 
its own personnel and build its own laboratory, experi- 
mental, and production facilities, or whether it should 
obtain the necessary manpower, services, goods, and 
facilities under contract, are questions which admit of no 
simple and pat answers and are cause for continuing 
controversy.” 

There is small hope that these frank words about the 
sensitive areas around Aerospace will temper all of the 
attacks under contemplation in Washington. But if they 
are studied in the light of Aerospace’s growing respon- 
sibility since creation of the new USAF Systems Command, 
they are weighty words as well. The entire military 


space program now must travel this road, be it bumpy 
or smooth.—ENnp 
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... the special issue of Ar Force/Space Dicest which pinpoints the 
nation’s largest air and space force . . . the USAF. Here is the latest 
information on Air Force projects, weapons, bases, and major commands, 
complete in one volume which is used year ’round as desk-top reference. 


for the advertiser... 
10,000 Bonus Circulation in addition to 
regular 75,000 guaranteed paid (with no 
increase in rates). This bonus distribution 
will go to key personnel in the USAF, 
aerospace industry, and government, in- 
cluding a 3,000 circulation to Registrants 
at Air Force Association’s Annual Conven- 
tion, Philadelphia, September 20-24. If 
your company is planning to exhibit at the 
Panorama, you can merchandise your dis- 
play or hospitality suite through your 
advertisement in the ALMANAC reaching 
regular subscribers well before the Con- 
vention starts . . . as well as in the at-Con- 
vention distribution. 


for the reader... 


e USAF in operation: capsule report on 
last year’s activities; comprehensive 
study of the future projects and pro- 
grams. 


e Review of the major commands, includ- 
ing the newly organized Air Force 
Systems Command and its divisions. 


e@ A guide to all USAF bases. 


e A photo gallery of USAF aircraft and 


missiles. 
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SIGNIFICANT FACTS ABOUT 
THE 107’s WATER CAPABILITY 


In the 107 helicopter, water landing capability has been 
achieved without special flotation equipment or the weight 
or drag penalties of floats or boat hull. Thus over-water 
operation can be carried out in full confidence that, should 
it be necessary, water landings and take offs can be made 
safely. The helicopter’s fuselage possesses good water- 
taxiing characteristics. Flotation is assured by a factory- 
sealed fuselage of unique, flexible design; and a 
remarkable degree of lateral stability is provided by 
extended stubs on either side of the fuselage that house 
landing-gear support structure and fuel tanks. Elevated 
mounting of the rear rotor permits descent and landing 
in a nose-up flared attitude of as much as 30 degrees with 
no change in fuselage attitude required before touchdown. 
This is important in water landings at night, in low 
visibility or on glassy seas. 


The “mission module”’ versatility of the Boeing-Vertol 
107 means a high potential of all-around usefulness in 
operations. For example, pre-packaged, “plug-in” modules 
for anti-submarine warfare, minesweeping and rescue 
missions can be installed internally in a matter of 
minutes between flights. In addition, the same aircraft 
can tow, lift or carry heavy or bulky loads externally. 
Cargo of more than two tons can be speedily loaded or 
unloaded in the fuselage via the full-width rear ramp. 


Along with its water landing capability and “mission 
module” versatility, the 107 offers the reliability of twin- 
turbine power. All in all, it is one of the most tactically 
ee logistically useful aircraft available to the Armed 

orces. 
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Alan Bartlett Shepard Jr., Navy 
Commander and Mercury Astronaut, 
crossed the new frontier into space on 
May 5. Boosted by a Redstone rocket, 
he arced 302 miles over the Atlantic 
from Cape Canaveral in a Mercury 
man-in-space capsule, landed safely at 
sea a quarter of an hour later, and was 
picked up by a helicopter from the 
aircraft carrier Lake Champlain. Up- 
wise, Commander Shepard reached an 
altitude of 115 miles during his flight. 

Thus, three weeks and two days 
after Russian orbiter Yuri Gagarin he- 
came history’s first man in space, a 
brave young American had carried the 
Stars and Stripes into the wild black 
yonder. The flight, described and pic- 
tured in detail elsewhere in this issue, 
had an immediate tonic effect on a 
cold-war-weary nation’s sagging ego. 
Cuba, Laos, a stubborn depression, 
Russia’s very spatial challenge to the 
free world—all were swept aside for 














Frederic M. Philips 
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the moment as America cheered its 
first spaceman, sighed with relief that 
the publicity-spotlighted shot had gone 
so well, and felt some portion of an 
old-time national pride edge back into 
its consciousness. When Commander 
Shepard came to Washington three 
days later, on May 8, to receive na- 
tional honors, a quarter of a million 
persons turned out to roar their greet- 
ings. The giant welcome spoke for 
men and women across the United 
States. 

At the same time, on the sober side, 
Commander Shepard’s pioneer shot 
was just that—no more. If we as a 
nation had crossed a new frontier, the 
wilderness road remained before us. 
And our bitter rivals as this modern 
age of exploration commenced were 
still a leap ahead. As a result of supe- 
rior Russian rocket capability, Cosmo- 
naut Gagarin’s flight compared more 
than favorably with Astronaut Shep- 


ese. 
* 


ard’s: 188 miles up compared to 115; 
17,500-mph speed to 5,160; a 26,000- 
mile orbital trip against a 302-mile 
ballistic hop; 108-minute duration to 
fifteen minutes. 

Some experts, it was known, felt 
that the Mercury ballistic shot should 
never have taken place, that it was 
something of a “circus stunt” with 
minimal real value to space develop- 
ment. Others felt we should turn our 
attention away from the rocket-capsule 
approach and accelerate development 
of a highly maneuverable aerodynamic 
spacecraft—a space plane. In the main, 
however, authoritative opinion in the 
aftermath of America’s first manned 
space trip was this: We have passed 
an early milestone in space develop- 
ment. It is a proud achievement but 
not in the full sense a “victory.” The 
space race is well joined. The alterna- 
tives of victory or defeat are as real 
today as in less technically advanced 





—Wide World Photos, Inc. 
President Kennedy pins NASA Distinguished Service Medal 
on lapel of America’s first man in space, Navy Cmdr.- 
Mercury Astronaut Alan B. Shepard, Jr., in ceremony in 
nation’s capital May 8. Three days earlier, Commander 
Shepard performed Mercury ballistic hop over Atlantic. 
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—Official US Navy Photo 
Navy Cmdr. Malcolm Ross, Lt. Cmdr. Victor Prather set 
new balloon altitude mark of 21.5 miles on May 4 in 
ascension over Gulf of Mexico. Latter balloonist lost his 
life in recovery accident after descent. Above, aircraft 
carrier Antietam gets set to release the giant balloon. 
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eras, prospective results of national de- 
feat just as grim as in the days of the 
ancients. 

What lies in the immediate future? 
For us: Probably one or two more bal- 
listie shots, an orbital shot this year or 
early next, all the while development 
of rockets competitive with the Rus- 
sians in the Saturn and Nova _ pro- 
grams. For the Reds: Presumably an 
effort to place a Soviet man on the 
moon. With a true crash program, it 
was generally agreed, we could catch 
and pass the Russians in space capa- 
bilities during this first decade of 
space exploration. Commander Shep- 
ard’s flight, a distinguished achieve- 
ment in itself, could prove more than 
a milestone in the long view of his- 
tory. It could, and should, stimulate 
the national space effort as nothing in 
the past has quite been able to do. 


Ww 


Two Navy balloonists ascended to a 
record altitude of 113,500 feet over 
the Gulf of Mexico on May 4, the day 
before the Mercury ballistic shot. One 
of them lost his life in a helicopter 
recovery accident following descent. 

The two record-setters were Cmdr. 
Malcolm Ross, veteran balloonist-sci- 
entist who has logged more than 100 
hours in the stratosphere, and Lt. 


Cmdr, Victor A. Prather, Jr., a medi- . 


cal observer. Their balloon was re- 
leased from the deck of the aircraft 
carrier Antietam some forty miles south 
of the Mississippi delta. They rode an 
open gondola to the record height, 
about 21.5 miles, in an hour and a 
half. The balloon was forty stories 
high, contained ten million cubic feet 
of helium. 

Previous open-gondola record of 
102,800 feet was set by Air Force 
Capt. Joseph W. Kittinger, Jr., in 
August 1960. Captain Kittinger para- 
chuted from his gondola after it at- 
tained peak altitude, thus establishing 
the existing mark in that regard. The 
Ross-Prather ascent provided condi- 
tions for checkout of a new high-alti- 
tude pressure suit and various other 
tests at altitude. Then the balloononauts 
descended according to plan, landing 
in the Gulf near the carrier. A waiting 
helicopter lowered a sling, hauled 
Commander Ross out of the water just 
as another chopper was to recover As- 
tronaut Shepard the next day. Mo- 
ments later, Lieutenant Commander 
Prather fell from the sling as he was 
being hoisted up. Unconscious, he was 
pulled from the water, taken back 
aboard ship, died an hour and a half 
later of drowning. 

In other major missile-and-space 
events this month: 

*% The X-15 continued along its 
ever-higher and ever-faster way. USAF 
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Maj. Robert M. White zoomed to 
3,074 mph on April 21 at Edwards 
AFB, Calif., bettering his own 2,905 
mph of March 7. Three thousand mph, 
it might be noted, is fifty miles a 
minute. The Air Force test pilot re- 
ported some “minor troubles” in the 
test flight: He had trouble starting the 
engine after release from the B-52 
mother plane at an altitude of 45,000 
feet; the craft fell to 38,000 feet be- 
fore it started up. An air leak devel- 
oped in the cabin at 95,000 feet, but 
the pilot’s suit automatically inflated 
to protect him against decompression. 
Highest altitude on the flight was 
103,000 feet, well under the record 
169,000 feet reached by NASA X-15 
pilot Joe Walker on March 80. 

* USAF fired a Titan ICBM from 
an underground silo for the first time 
on May 3 at Vandenberg AFB, Calif. 
The first such launch in US history, it 
proved out the concept of hardened, 
in-silo launching. Such launching capa- 
bility would allow missiles to stand 
ready for instant use and at the same 
time enjoy maximum protection against 
enemy attack. The May 3 Titan roared 
from its 146-foot-deep concrete silo 
out of a cloud of smoke and flame and 
performed a programed 350-mile flight 
over the Pacific. The missile used in 
the test was a near-operational Titan I, 
which normally would ride an ele- 
vator from its storage silo before fir- 
ing. This one was especially adapted 
for underground firing to provide data 
for development of Titan II, advanced 
and more potent version designed for 
in-silo launch. 

* NASA sent up its Explorer XI 
satellite, which it called a “space tele- 
scope,” with a Juno II booster on 
April 27 at the Cape. It was the 
world’s first astronomical satellite 
aimed to measure gamma rays unham- 
pered by the effects of the earth’s at- 
mosphere. Gamma rays are_high- 
energy particles emitted from cosmic 
sources such as the Milky Way and 
other galaxies of stars. Scientists be- 
lieve these rays could be keys to in- 
formation about elements in the uni- 
verse. The Explorer XI shot was said 
to be the beginning of a long-range 
program in this area. The satellite was 
put in an orbit 301 miles from the 
earth at its closest point and 1,111 
miles out at the farthest. It was the 
thirty-ninth satellite put up by the US 
since the first, Explorer I, in January 
1958. The Russians have orbited four- 
teen satellites, including the Gagarin 
spaceship in April. 

* A new two-component bomb- 
and-fuel pod for the B-58 Hustler 
bomber underwent successful tests in 
flights from Kirtland AFB, N. M. 
B-58s in service with the Strategic Air 
Command are designed to carry their 
































—NASA Photo 
Explorer XI, NASA’s astronomical sat- 
ellite designed to gather data on 
gamma rays, blasts off from Cape 
Canaveral April 27, carrying instru- 
ment payload of seventy-five pounds. 


i . 





The new Chief Scientist of the Air 
Force, Dr. Leonard S. Sheingold, for- 
merly of Sylvania, named this month. 


nuclear bombs and some of their fuel 
in disposable pods beneath the fuse- 
lage. The newer model in the tests 
consists of a small bomb pod nested 
above a large fuel pod. When ex- 
ternal fuel is expended the pilot can 
drop the lower pod compartment and 
continue on to target, using fuel in 
wing tanks. Tests were conducted at 
altitudes of 1,000 to 40,000 feet, at 
speeds up to Mach 2. 

* Italian Air Force personnel in 
training at the Cape fired at least one 
Jupiter IRBM successfully down the 
Atlantic Missile Range this month. 

(Continued on following page) 
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a rugged and well armed plane that outfought enemy 
aircraft around the world, gathered at Republic Aviation 
plant in New York on May 2 to celebrate twentieth anni- 
versary of “good old days” in Thunderbolts, or “Jugs.” 





Jupiters are being emplaced in Italy. 
Thor IRBMs have been on site in 
Great Britain for the past two years. 
British Royal Air Force crews have 
received continuing training in this 
country to man the sites. 


Ww 


As new East-West arms talks droned 
and shuffled in uninspiring fashion at 
Geneva, disarmament dialogue took 
an interesting turn in Washington. 
Minnesota Sen. Hubert H. Humphrey, 
head of the Senate Disarmament Sub- 
committee, a proponent of energetic 
government action in the direction of 
disarmament, and a born optimist, 
reached some pessimistic conclusions. 
Senator Humphrey declared in a late 
April speech that Russia “has poisoned 
the climate for successful disarma- 
ment negotiations.” 

“The evidence mounts,” Mr. Hum- 
phrey said, “that the primary interest 
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B-58 Hustler with a 
new two-compo- 
nent pod is 
readied for flight. 
This improved twin 
pod permits pilot 
to dump bot- 

tom part designed 
for fuel when 

its contents are 
exhausted, while 
retaining 

upper, bomb-bear- 
ing component 

for a lighter-weight 
streak to the 
bomber’s target. 


of the Soviet Union is to disarm the 
rest of the world and not itself. It 
intends to weaken the strength and 
resolution of the free world as it builds 
its own strength. 

“The Soviet Union would disarm 
the world not through negotiation, but 
by fear—not through agreement, but 
by threat. 

“It is apparent that the Soviet 
Union is less interested in construc- 
tive discussion and negotiation than 
in sparking turmoil, disorder, and rev- 
olution. 

“The number-one tactic of the So- 
viet Union to disarm the rest of the 
world is to strip the United Nations 
of its power and authority. ... 

“In recent months, the Soviet Union 
has intensified the cold war—through 
guerrilla action in one country, deceit- 
ful propaganda in another, subversion 
in all.” 

Mr. Humphrey’s solution was a 


Another old airplane comes home to the Air Force Museum 
at Wright-Patterson AFB, Ohio. Capt. A. S. Hill, right, 
hands papers on old B-18 bomber to Mark C. Sloan, museum 
director, as Maj. J. F. Campbell looks on. The museum has 
impressive, ever-expanding collection of US warplanes. 


CONTINUED 





strengthened United Nations with 
power to meet the Soviet challenge: 
“We must work to strengthen the 
United Nations, to arm that organiza- 
tion as a center of power to assure law 
and order. We must arm the United 
Nations with an adequate budget, with 
full support for the Secretary General, 
with enough personnel for its mission, 
and—indeed—with an effective police 


force.” 
w 


The grand old man of flight design 
and research, Dr. Theodore von Kar- 
man, reached the grand old age of 
eighty on May 11. Little known out- 
side the aerospace community, Dr. 
Von Karman has for many years been 
a major figure in aviation and space 
development. His influence, in fact, 
permeates today’s thinking throughout 
the world in the vital fields of solid 
and fluid mechanics and propulsion. 
Currently chairman of the Advisorv 
Group for Aeronautical Research and 
Development (AGARD) of NATO, 
honorary president of the International 
Council of the Aeronautical Sciences, 
and long-time Air Force consultant, 
Dr. Von Karman was instrumental in 
the creation of the Air Force Office of 
Scientific Research. The mandate he 
set for AFOSR, critically important for 
the modern Air Force, called for un- 
remitting effort to seek out new aerv- 
space horizons through contracts for 
basic research by universities, founda- 
tions and other nonprofit groups, and 
industrial laboratories throughout the 
free world. 

Dr. Von Karman’s eightieth birth- 
day was marked in Washington by a 
symposium and banquet in his honor. 
They were sponsored by AFOSR and 
the Institute of Aerospace Sciences. 

(Continued on page 31) 
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Problem for Skybolt: Where is this patch of sky? 


To calculate its trajectory to target, Skybolt air-launched ballistic missile will have to know precisely where 
it is at any given moment, day or night. This problem is neatly solved by the star tracking capability of its 
Astronertial guidance system, which can provide an instantaneous fix on any piece of sky the mother plane 
passes through. When Skybolt is operational, the guidance system will put it into a ballistic trajectory after 
launch, to deliver the warhead on target up to 1000 miles away. 
This versatile stellar-monitored inertial guidance system is . ORT R0 fe icS 
A DIVISION OF 


being designed and built by Nortronics for the USAF- Douglas 
Skybolt, now under development. A 0 RTH mee P 


















































New Powers of Decision for Men in Command 


For military commanders and governmental leaders this is a new era of decision and control. Many of their decisions 
and actions must be made with great speed as events occur. They must be based on huge amounts of information. And 
they affect world-wide and continental forces. 'To help command groups exercise their powers of decision and control, 
a new technology has been developed—large-scale systems that involve automated information processing assistance, 
m= Acting in the public interest, we have made major contributions to a number of these systems. SAGE was the first. 
The SAC Control System is in development. And we are beginning work on two other extremely large systems. Our 
main efforts are in analysis and synthesis of these systems, training men for their use, instructing great computers on 
which the systems are based—and research into future generations of these systems. ™ In developing these systems we 
follow a close interdisciplinary approach. Operations Research, Engineering, Computer Programming and Human Factors 
are the essential disciplines. Our expanding programs have created a number of new positions at our facilities in Santa 
Monica, Calif., Lexington, Mass., Washington, D.C., and Paramus, N.J. Inquiries are invited from those who wish to 
contribute to this new technology. ™ All qualified applicants will receive consideration for employment without regard 
to race, creed, color or national origin. # Address Mr. Robert L. Obrey, SDC, 2423 Colorado Ave., Santa Monica, Calif. 
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—Wide World Photos, Inc. 
Feted this month on his eightieth 
birthday was Dr. Theodore von Kar- 
man, often called aviation’s Einstein. 


The day before, Dr. Von Karman 
told newsmen at a press conference 
that he would like to see manned air- 
craft designed to go to “great altitudes 
at great speeds.” He said this would 
be a much cheaper way of getting men 
and other payloads into space than 
using one-shot, highly expensive 
rockets. He also said he didn’t think 
that Russia’s state of missile-space ad- 
vance at present was dangerous to the 
free world. War is unlikely in the 
next few years, he judged, and after 
that the US should have operational 
warning satellites and, it is hoped, 
manned orbital spacecraft. 


Ww 


ELSEWHERE IN 
WorLD: 

Claude Witze, Senior Editor of Am 
Force/Space Dicest, was honored 
for excellence in writing in aviation 
publications. The Aviation/Space 
Writers’ Association, at their annual 
convention, cited Mr. Witze for his 
article “The Challenge to Aviation in 
the Cold War,” in the January ‘61 
issue of this magazine. 

France staged its fourth Sahara nu- 
clear test explosion April 25. 

Dr. Leonard S. Sheingold, formerly 
a member of USAF’s Scientific Advis- 
ory Board and Director of Applied 
Research for Sylvania Electronic Prod- 
ucts, was named USAF Chief Scien- 
tist. He succeeded Dr. Alexander 
Flax, who returns to the Cornell Aero- 
nautical Laboratory. 

Dr. Edward L. Katzenbach, for- 
merly of USAF’s Electronics Direc- 
torate, Bedford, Mass., was chosen 
DoD Deputy Assistant for Education 
and Manpower Resources. 

The freak accident in which a Side- 
winder missile inadvertently loosed 
from an F-100 shot down a B-52 last 
month has been ascribed to “malfunc- 
tion when moisture seeped into an 
electric connector plug.” Steps were 
taken to prevent such mishaps in the 
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New and welcome members of the Air Force Association are these men of the Air 
Force’s 7415th Headquarters Support Squadron (USAFE FLO) at Orly Airport, 
France. Twenty-six members of the unit have joined the AFA worldwide family. 


future (see “Ready Room,” page 101). 

Air Force planes, including C-130s, 
F-102s, KC-135s, B-47s, and B-52s, 
have been operating from a 14,000- 
foot runway of natural ocean ice off 
Thule, Greenland. This and nearby 
parking pads have been constructed 
under Project Iceway, a research pro- 
gram to explore the use of thick ocean 
ice in polar regions for airfields. These 
regions take on ever-increasing stra- 
tegic significance. 

The Carnegie Medal for Heroism 
went to Link Luckett, the young 


- Alaskan who flew a Hiller 12E light 


helicopter to a record 19,300 feet in 
May 1960 to execute the perilous res- 
cue of two injured mountain climbers 
on Alaska’s snow-covered Mt. McKin- 
ley. 

The Air Force plans to use QB-47s, 
unmanned drone B-47s, for low-alti- 
tude tests of the SAGE air defense 
network. 

Hundreds of former P-47 pilots as- 
sembled at Republic Aviation on Long 
Island, N. Y., on May 2 to celebrate 
the twentieth birthday of the Thunder- 
bolt, or “Jug,” fighter of World War 
II (see page 118 for full report). 

Approximately eighty Air Force 
Academy Cadets have volunteered to 
take part in a three-week basic air- 
borne course at the Army’s Infantry 
Center, Fort Benning, Ga., this sum- 
mer. Those who graduate will receive 
the Army Parachutist’s Badge. This 
year’s training will mark the fourth 
year the Cadets have enrolled in the 
course at the Army School. The school 
has awarded 119 Parachutists’ Badges 
to the USAF Cadets. 

A Japanese rocket expert revealed 
that his country hoped to launch its 
first satellite into space in 1965. He 
said that Japanese scientific and de- 
velopment work was moving forward 
with this goal in mind. Japanese scien- 
tists planned to send monkeys on rides 
in three-stage “Lamba” rockets this 


fall. 


STAFF CHANGES .. . Brig. Gen. 
Ernest H. Beverly, from Commander, 
Washington Air Defense Sector, ADC, 
Ft. Lee AF Station, Va., to Commander, 
39th Air Division PACAF, APO 953, San 
Francisco, Calif. . . . Brig. Gen. Richard 
F. Bromiley, from Commander, 1501st 
Air Transport Wing (H), MATS, to Dep- 
uty Commander, WESTAF, MATS, Tra- 
vis AFB, Calif. . . . Maj. Gen. Daniel F. 
Callahan, from Commander, Mobile 
AMA, AFLC, Brookley AFB, Ala., to 
Director of Logistics (J-4), The Joint 
Staff, JCS, Hq. USAF, Washington, D.C. 
..« Maj. Gen. John W. Carpenter, from 
Commander AF Flight Test Center, 
AFSC, Edwards AFB, Calif., to Deputy 
Director, Plans, DCS/Plans and Pro- 
grams, Hq. USAF, Washington D.C... . 
Maj. Gen. John B. Cary, from DCS/Plans 
and Operations, Hq. PACAF, APO 953, 
San Francisco, Calit., to Assistant to the 
Commander, Hq. Command, USAF, Bol- 
ling AFB, Washington, D.C... . Brig. 
Gen. James W. Chapman, Jr., from Com- 
mander, 4510th Combat Crew Training 
Wing, TAC, Luke AFB, Ariz., to Com- 
mander, 1501st Air Transport Wing (H), 
MATS, Travis AFB, Calif. 

Brig. Gen. Edwin S. Chickering, from 
Commander, 6484th Air Base Wing, 
PACAF, APO 953, San Francisco, Calit., 
to SAF Personnel Council, OSAF, 
Hq. USAF, Washington, D. C. .. . 
Brig. Gen. Thomas R. Ford, from Dep- 
uty for Operations, Hq. Ninth AF, TAC, 
Shaw AFB, S. C., to Commander, 4lst 
Air Division, PACAF, APO 994, San 
Francisco, Calif... . Brig. Gen. Kenneth 
H. Gibson, from Commander, Chicago 
Air Defense Sector, ADC, Truax Field, 
Wis., to Commander, Washington ADS, 
ADC, Ft. Lee, Va... . Maj. Gen. Donald 
P. Graul, from Commander, Rome Air 
Development Center, AFSC, Griffiss 
AFB, N. Y., to Deputy Commander, AF 
Communications Service, Scott AFB, IIl. 
. .. Brig. Gen. Philip H. Greasley, from 
Chief, USAF Group, Joint Military Mis- 
sion for Aid to Turkey, to Deputy Com- 
mandant, Armed Forces Stat College, 
Norfolk, Va. . .. Brig. Gen. Edgar W. 
Hampton, from Deputy Commander, 
WESTAF, MATS, Travis AFB, Calif., to 
Director of Transportation, DCS/Ma- 
teriel, Hq. USAF, Washington, D. C.... 
Brig. Gen. Earl C. Hedlund, from Direc- 
tor of Transportation, DCS/M, Hq. 
USAF, Washington, D. C., to Deputy 
Commander, Ogden Air Materiel Area, 
AFLC, Hill AFB, Utah. . . . Brig. Gen. 
Travis M. Hetherington, from Command- 
er, 39th Air Division, PACAF, to DCS/ 

(Continued on following page) 
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“FIRST TEAM” 


in aerial target scoring systems 


This team of weapons training specialists, which provided the military air services 
of the United States and Canada with the only operationally proven scoring device 
for air-to-air ballistic rockets, has now developed the first PASSIVE MISS-DISTANCE- 
INDICATING SYSTEM that meets the following requirements : 


Scores irrespective of missile size and velocity 

Requires no modification of weapons 

Is accurate within 10% 

Gives visual display of miss-distances while providing self- 
telemetered data to participants for direct read-out or recording 
Provides omnidirectional sensitivity 

e Is ultra lightweight (less than 18 pounds) 

e Imposes no speed limitations on target 


This is another breakthrough from Del Mar, where the defense of the free world 
is our business. 


For more information on Del Mar’s systems capability, write Dept, ASD-1442-2. 


INTERNATIONAL AIRPORT LOS ANGELES 45, CALIF. 
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Plans and Operations, Hq. PACAF, APO 
953, San Francisco, Calif. Brig. Gen. 
George M. Higginson, from Deputy Chief 
of Staff for Operations, USAF Security 
Service, San Antonio, Tex., to Assistant 
Director, National Security Agency, Ft. 
Meade, Md. 

Brig. Gen. John M. Hutchison, from 
Deputy Commander to Commander, 
814th Air Division, PACAF, APO 970, 
San Francisco, Calif. . . . Maj. Gen. 
James C. Jensen, from Commander, 30th 
Air Division (SAGE), ADC, Truax Field, 
Wis., to DCS/Operations, ADC, Ent 
AFB, Colo. . . . Brig. Gen. James C. 
McGehee, from Commander, 2d Air 
Division and Chief, US Military Training 
Mission to Saudi Arabia, to Commander, 
1001st Air Base Wing, Hq. Command, 
USAF, Andrews AFB, Washington, D. C. 
.. . Maj. Gen. Theodore R. [Ailton, from 
Commander, 4lst Air Division, PACAF, 
to Commander, 13th AF, PACAF, APO 
74, San Francisco, Calif. . . . Maj. Gen. 
Dolf E. Muhleisen, from DCS/Plans and 
Policy (J-5), 4608th Support Squadron 
ADC, Ent AFB, Colo., to Commander, 
29th Air Division (SAGE), ADC, Rich- 
ards-Gebaur AFB, Mo. . .. Maj. Gen. 
Conrad F. Necrason, from Commander, 
AAC, APO 942, Seattle, Wash., to Com- 
mander, 30th Air Division (SAGE), ADC, 
Truax Field, Wis. . . . Brig. Gen. Harold 
L. Neely, from Deputy Commandant, 
Armed Forces Staff College, Norfolk, Va., 
to Commander, Los Angeles ADS, ADC, 
Norton AFB, Calif... . Brig. Gen. Henry 
C. Newcomer, from Commander, 7217th 
Air Division, USAFE, APO 254, New 
York, N. Y., to Commander, Seattle ADS, 
ADC, McChord AFB, Wash. . . . Maj. 
Gen. Romulus W. Puryear, from DCS/ 
Operations, ADC, Ent AFB, Colo., to 
DCS/Operations, Hq. USAFE, APO 633, 
New York, N. Y.... Brig. Gen. James L. 
Riley, from Deputy Director, SAF Per- 
sonnel Council, Hq. USAF, Washington, 
D.C., to Commander, ARRC, Denver, Colo. 

Brig. Gen. John A. Rouse, from DCS/ 
Plans, Programs and Operational Serv- 
ices, ATC, Randolph AFB, Tex., to Com- 
mander, 6484th Air Base Wing and 
326th Air Division, PACAF, APO 953. 
San Francisco, Calif. . . . Brig. Gen. 
James C. Sherrill, from Chief of Stuif, 
MATS, Scott AFB, IIll., to Commander. 
1608th Air Transport Wing (H), MATS, 
Charleston AFB, S;'C. . . . Brig. Gen. 
William T. Smith, from Commander, 
1001st Air Base Wing, Hq. Command, 
USAF, Andrews AFB, Washington, 
D. C., to. Chief of 'Stal,. AGS. 
Scott AFB, Ill. . . . Brig. Gen. 
William S. Steele, from Deputy Director, 
Military Assistance Division, US Euro- 
pean Command, APO 128, New York, 
N. Y., to Deputy Director for Military 
Assistance, Central Control Group (OSD). 
Hq. USAF, Washington, D. C... . Brig. 
Gen. James B. Tipton, from Commander, 
314th Air Division PACAF, APO 970, 
San Francisco, Calif., to Commander, 
Chicago ADS, ADC, Truax Field, Wis. 

. Brig. Gen. Tarleton H. Watkins, 
from Commander, 322d Air Division, 
USAFE, APO 253, New York, N. Y., to 
Deputy for Operations, Ninth AF, TAC, 
Shaw AFB, S. C. ... Maj. Gen. William 
H. Wise, from Commander, 322d Air Di- 
vision (SAGE), ADC, Dobbins AFB, Ga., 
to DCS/Plans and Policy (J-5), North 
American ADC and Continental ADC, 
Ent AFB, Colo. 

RETIRED: Brig. Gen. Frederick Bell, 
Brig. Gen. Clarence T. Edwinson.—ENp 
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He designed a 
new interchange 
for radio traffic 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traffic delays and personal 
danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 





His solution is a push-button-op- 
erated, coaxial crossbar switching 
system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
ina4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 
bandwidth of at least 200 cycles. 


AMF’s coaxial crossbar switching 
system provides 100° flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to 30 mega- 
cycles. It allows 100% utilization of 
all transmitting equipment. Stubs 
are automatically eliminated. 


To insure fail-safe operation, 
power is required for the vacuum 
switches only during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 
interlocked to insure a load. There 
are no hazards from open wires or 
inadvertent application of power to 
dead-lined antennas. 


Single Command Concept 


AMF’s imagination and skills are 
organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training...and to complete them. 
faster...in 


«Ground Support Equipment 

¢ Weapon Systems 

e Undersea Warfare 

° Radar 

¢ Automatic Handling & Processing 
¢e Range Instrumentation 

¢ Space Environment Equipment 

e Nuclear Research & Development 





GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 
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SHILLELAGH 





U.S. Army Missile System 
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The SHILLELAGH is being developed for the U.S. Army under the over-all direction of the U.S. Army Ordnance Corps. 














The United States Army SHILLELAGH surface-to-surface guided 
missile-like its Irish namesake-will be simple, reliable . . . lethal. 
Against enemy targets—moving or stationary-SHILLELAGH's accu- 


racy and firepower will provide the U.S. Army a devastating new 


weapon that kills with a first-round probability approaching unity 


...and at ranges never achieved in antitank warfare. SHILLELAGH 
is now under development at Aeronutronic, prime contractor on 


this advanced weapon system. 


Ga” 
AERONUTRONIC DIVISION Sard NotorGompany, DEFENSE PRODUCTS GROUP 


FORD ROAD. NEWPORT BEACH, CALIFORNIA 





SHILLELAGH is one of many advanced programs currently under development at Aeronutronic’s 
new, million-square-foot Engineering & Research Center at Newport Beach in Southern California. 


Write for information about Aeronutronic’s 
capabilities and career opportunities now 
open for engineers and scientists. 
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Afterburners are being considered to augment the thrust 
of the first Rover-type nuclear rockets. Early flight reac- 
tors will be relatively small. If used in “conventional” 
rockets their thrust will be in the 100,000-200,000-Ib. 
range. NASA studies show that afterburners can increase 
the thrust 10 to 15 times into the multimillion-lb. class. 
After high-thrust boost phase (left) extra afterburner 
nozzles would be shut off and power reduced (inset). 


N ONE respect the nuclear rocket is unique among 
technical projects—in its essentials it is unanimously 
supported by both the scientific and engineering 
communities. 

Most experts not only refrain from criticizing the 
Rover-type nuclear rocket (Rover itself is now a 
NASA-AEC project), but the vast majority consider it 
to be the cornerstone of a successful space program. 
There are virtually no dissenters. Liquid-propellant 
rocket enthusiasts, solid-rocket proponents, airframe 
manufacturers, space-medicine specialists, and civil 
and military space planners have all pressed for the 
earliest possible construction of a flyable nuclear rocket. 
Nowhere else in the myriad of space vehicle and pro- 
pulsion schemes can there be found such unanimity of 
approval. 

There is a compelling technical reason for this sup- 
port. It is simply impossible to argue that nuclear 
rockets are not the best and cheapest means of per- 
forming any space mission involving large payloads. 
By contrast, opponents could argue with at least some 
effect against other nuclear-propulsion programs—in- 
cluding the nuclear plane. Many space missions, such 
as manned voyages to the planets, cannot be rationally 
considered without planning on the use of nuclear 
rockets. 

The most elementary nuclear systems will carry two 
to four times the payload of the best chemical-fueled 
machines, given the same launch weight for both. If 
a fixed-weight payload is considered, the use of nu- 
clear rockets will materially reduce the size and the 
number of stages required for a space vehicle. 

For example, it would require a six-stage vehicle 
with 10.5 million pounds of thrust in the booster to 
put a 15,000-pound payload on the moon and return 
it to the earth. If one nuclear stage were used in the 
vehicle, its booster would only have to produce 4.5 
million pounds of thrust, and only five stages would 
be needed. If two nuclear stages could be used, the 
booster thrust could be reduced to three million 
pounds, and the vehicle would need only four stages. 

No one contends, it must be noted, that developing 
an operational nuclear rocket will be easy or that it 
can be ready to go in much less than seven years after 
an all-out development program is initiated. However, 
some of the most distinguished scientists in the Atomic 
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Energy Commission regard the development of the 
Rover-type nuclear rocket as an “enormously” easier 
task than the construction of either the atomic or the 
hydrogen bomb. This opinion was expressed over three 
years ago by Dr. Stanislaus Ulam, who with Dr. 
Edward Teller is regarded as a prime figure in the 
development of the hydrogen bomb, and by Dr. Norris 
Bradbury, Director of the Los Alamos Scientific Lab- 
oratory, in testimony before the Congress. 

In January of 1958, Dr. Bradbury told the joint 
Committee on Atomic Energy that “the obstacles to be 
overcome in the first atomic and the hydrogen bomb 
seem now to be very large compared to the obstacles 
one has to overcome in going about nuclear propulsion 
[the nuclear rocket] and ramjet.” Dr. Ulam concurred 
at the same hearing. 

The top-priority Manhattan Project to produce the 
A-bomb began shortly after Pearl Harbor. It was pur- 
sued with the greatest urgency because a handful of 
nuclear physicists believed that its early success was 
vital to the safety of the United States. They were able 
to convince the Administration that they were correct. 

The first bomb was exploded in July 1945 after 
about three and a half years of all-out effort costing 
about $2 billion. Hundreds of millions of dollars were 
spent to provide the necessary experimental and pro- 
duction facilities for a minimum-length program. Over- 
all, some five and a half or six years had actually been 
required to build the bomb. A considerable amount of 
basic work on the bomb principles was done from 1939 
through 1941 after Nils Bohr came to the United States 
with news of the first fission of uranium in Germany 
in 1939. 

In contrast, the nuclear-rocket program was set up 
six years ago and has been operating on an extremely 
limited budget. Less than $150 million has been spent 
during the entire period. Many more than a handful of 
nuclear physicists and other scientists and engineers 
believe that the nuclear rocket could be as decisive 
in the exploration of space as the atom bomb was in 
World War II. Yet no one has been able to convince 
any Administration or its scientific advisers that it 
should have a high priority. 

It is pretty well agreed that it would take $2 or $3 
billion spent in a period of about five years to develop 

(Continued on following page) 
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and flight-test the nuclear rocket. This price tag ap- 
parently has kept the brakes on the program even 
though in 1958 the Eisenhower Administration pub- 
licly began acknowledging a serious lag in US rocket 
booster power relative to the Soviets. Eisenhower offi- 
cials counted on the Saturn booster to put us ahead of 
the Russians. 

President Kennedy has other ideas on Saturn. In a 
press conference, he said that it is “several years be- 
hind the Soviet Union,” and that, “regardless of how 
much we spend on the Saturn, we are still going to be 
behind.” He added that the rocket “does not offer any 
hope of being first to the moon.” 

The Kennedy Administration, accordingly, is seeking 
a new engine system to surpass the Soviets. But, per- 
haps surprisingly, no concrete move has been made to 
accelerate the nuclear rocket. The Eisenhower appro- 
priations requests for the next fiscal year have been 
raised some, but the minimum requests of the project 
managers still have not been met. The sums of money 
in contention are very small. For instance, $15 million 
requested for the construction of another engine test 
stand and remote disassembly building was ruled 
against by the Kennedy Budget Bureau. It has been esti- 
mated that the loss of these facilities will delay the first 
flight of a nuclear rocket one year beyond the currently 
planned date of 1966 or 1967. 

At this writing the Administration is still reviewing 
Project Rover amid growing criticism from the Demo- 
cratic Congress. Rep. Melvin Price of Illinois, Chair- 
man of the Joint Congressional Atomic Energy Sub- 
committee on Research, has said, “The lip service we 
are providing for the nuclear-rocket program, the 
target dates and long-range program statements being 
established regularly, are in reality steps to provide a 
decent burial for the nuclear-rocket program.” 

Mr. Price has also described what he regards as close 
parallels between the stretchouts endured by the nu- 
clear-airplane program and the recent history of Proj- 
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“Conventional” nuclear rocket has solid-fuel reactor with many parallel pas- 
sages down its center. Hydrogen is forced through the passages, heated, 
and exhausted out of the bell nozzle to provide thrust. Shielding would be 
used around the reactor to prevent radiation damage and overheating of 
the turbopump, vehicle structure, etc. Shielded crew compartment on nu- 
clear-powered space vehicle would be located on forward end as far as pos- 
sible from the reactor. It would resemble the compartment developed for 
the nuclear airplane and would also provide protection against solar radiation. 
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Conceptual drawing of nuclear rocket with 
afterburner is shown above. Hydrogen and 
oxygen would be burned in the stream of 
hot hydrogen coming through the reactor. 
Increased mass flow would require auxil- 
iary nozzles with complex valving arrange- 
ments. Cooling and power control would also 
be major problems in afterburner design. 


ect Rover. The Kennedy Administration canceled the 
nuclear-airplane program shortly after taking office. 

Other congressional leaders are withholding com- 
ment until they see what national goals are established 
after completion of a long-range study of the space 
problem being conducted by President Kennedy’s 
advisers. 

Regardless of the future actions of any branch of the 
government, it seems possible to sum up the current 
nuclear-rocket situation with two comments. First: No 
informed individual in the United States would want 
to be second in developing a reliable nuclear rocket. 
Second: It seems highly unlikely that the Soviets have 
spent less than the ruble equivalent of $150 million on 
nuclear-rocket development in the last six years. 

The first nuclear-rocket proposals were made to the 
government in the middle 1940s. By 1955 the AEC- 
funded scientific laboratories at Los Alamos and Liver- 
more had small groups of scientists studying nuclear 
rockets and ramjets on a regular basis. This work 
depended to a great extent on the high-temperature 
material, heat-exchanger, and reactor physics research 
being accomplished under the aircraft nuclear propul- 
sion program. 

About September of 1955 the AEC asked the De- 
partment of Defense about their interest in forming a 
specific nuclear-rocket research program. DoD showed 
intense interest in such a project—as long as it did not 
interfere with weapon programs going on at Los 
Alamos and Livermore. 

The Air Force was made the cognizant service. It 
immediately joined with the AEC to form Project 
Rover with the object of proving the feasibility of 
nuclear-rocket engines through ground operation of 
such a device by 1959. Flight tests were envisioned by 
1965. Development of the reactor for this engine was 
the responsibility of the AEC under the existing laws. 
Other portions of the rocket, such as the nozzle and 
turbopump, were managed by the Air Force. 
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SUSTAINER NOZZLE 





Biggest penalty in using afterburner is loss 
of high-specific-impulse characteristic of 
nuclear rockets. Under the worst conditions, 
the afterburning nuclear rocket still has 
higher specific impulse than hydrogen- 
oxygen chemical rocket. It is possible that 
the lightest thrust augmentation might 
be obtained by adding chemical rockets. 


First delay in the program came about a year later 
when Charles E. Wilson, then Secretary of Defense, 
overruled some of his own advisers and asked Louis 
Strauss, then AEC Chairman, to slow Project Rover 
down. Wilson’s letter to Strauss contained the follow- 
ing statements: “Careful study of . . - [the nuclear- 
rocket program] leads me to the conclusion that the 
dates suggested for the demonstration of reactor feasi- 
bility and flight tests are not realistic. ... At my spe- 
cific request, can the AEC continue on a moderate 
scale to develop a reactor suitable for nuclear propul- 
sion of missiles, satellites, and the like?” 

The technical people working on the program agreed 
that their original predictions had been optimistic, but 
only by about one year. They still believed in 1956 
that feasibility could be proved by early 1960. To com- 
ply with the spirit of Wilson’s request, however, the 
level of effort was reduced at the AEC. Feasibility 
date was put forward to 1962. No further plans were 
made for flight testing. 

Enough work had been done by the beginning of 
1958 to convince Dr. Ulam, Dr. Bradbury, and many 
others familiar with the program that the nuclear 
rocket was feasible. At that time, however, there was 
reason for these opinions to be questioned. The first 
Rover experimental reactor, the Kiwi-A, had never 
been tested, and its operating temperatures were much 
higher than any ever attained. Then, a year later, in 
1959, came the first tests. Any doubts about their suc- 
cess were dispelled in March 1960 when Dr. R. E. 
Schreiber, technical head of the AEC’s portion of Proj- 
ect Rover, told Congress that the “. . . use of heat- 
exchanger nuclear engines [Rover rockets] to propel 
space vehicles seems to be a matter of detailed engi- 
neering, money, and a determination to carry through 
such a project.” Since that time two more Rover 
reactors—Kiwi-A prime and Kiwi-A3—have been tested 
successfully to further strengthen Dr. Schrieber’s 
opinion. 
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The plug nozzle offers a potentially simple method of varying the nozzle 
throat area on the afterburning nuclear rocket. Center plug would be held 
in place by slender struts which are lined up with the gas flow. The passages 
between these struts could be blocked off by simple knife valves. During 
maximum thrust augmentation all passages would be open. During low- 
thrust, high-specific-impulse flight at high altitude, nozzle efficiency would 
not drop significantly when most of the passages were valved off and small 
gas streams were exhausting in a symmetrical manner around the plug. 
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The Rover management setup was altered in the 
summer of 1958 when the Air Force responsibility in 
the project was transferred to the National Aero- 
nautics and Space Administration. Dr. Hugh Dryden, 
Deputy Administrator of NASA, has stated that the 
nuclear rocket is his agency’s most important advanced 
propulsion program. This has not done much good as 
far as speeding the program is concerned. Congres- 
sional testimony has revealed every year that requests 
for Rover funds have been cut both in the AEC and the 
Budget Bureau. 

This same pattern has been repeated by the Kennedy 
Administration. Total Rover appropriations requests 
for the AEC and. NASA during the next fiscal year 
were $45.5 million by the Eisenhower government. 
The new Kennedy Administration added $14 million 
to this sum, but it was still $30.5 million short of the 
amount estimated by the project managers to be 
necessary if the first flight-test engine is to be ready by 
1966-67. 

It will, in fact, be impossible to sustain the Rover 
program at this funding level any longer. The funda- 
mental research portion of Rover is just about over. 
Engine development, which means bigger money, 
must commence if the program is to be kept on the 
rails. 

The NASA-AEC Space Nuclear Propulsion Office, 
which manages Project Rover, is now reviewing pro- 
posals by seven groups of companies to select a con- 
tractor team for the first flyable nuclear rocket. This 
will be the Nerva engine. The name derives from the 
words “Nuclear Engine for Rocket Vehicle Applica- 
tion.” Announcement of the Nerva contractor is due 
ahout the first of July. 

Large sums of money will be necessary to sustain 
this development program. It undoubtedly will be 
more costly than a chemical-engine development. Many 
ground firings of nuclear rockets will have to take 

(Continued on following page) 
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place before the first one is flown. Heavy expenditures 
will have to begin in fiscal 1963, the first budgetary 
year completely within the province of the Kennedy 
Administration. Most of the criticism from Congress, 
such as that from Representative Price, stems from a 
seeming reluctance to begin these large expenditures. 

Project Rover planners envision a sizable series of 
nuclear-rocket engines growing out of their present 
work. Fundamentally all of the engines in the series 
would operate in the same manner. They would em- 
ploy a solid-iuel reactor about the size of a large gar- 
bage can with parallel holes running through it length- 
wise. Hydrogen gas would be pumped through these 
holes to carry away the heat generated by the nuclear 
fuel. The hot hydrogen would then be exhausted out 
of a nozzle to provide thrust. 

This basically simple scheme is complicated by the 
fact that the nuclear-fuel elements must be as hot as 
the hydrogen gas which produces the thrust. Appar- 
ently a temperature of about 3,500 to 4,000 degrees 
Fahrenheit will be possible using materials developed 
in the Rover program. Exhaust gases from the best 
chemical rockets are in this temperature range, but 
the chemical engine has a tremendous advantage. Its 
walls can be cooled to relatively low temperatures 
with films of propellant and by various other means. 
The nuclear-fuel elements must be as hot as the gas they 
heat. 

The fine performance of the nuclear rocket compared 
to the chemical rocket is therefore not a result of 
higher gas temperature. It is gained by using hydrogen 
propellant. Hydrogen’s molecular weight is only about 
one-third the molecular weight of the exhaust gases 
generated by the combustion of the best combination 
of chemical propellants. Theoretically this means that 
at a given exhaust temperature one pound of hydrogen 
can produce three times as much thrust as one pound 
of the best chemical propellants. This thrust advantage 
can be translated into a greater payload-lifting capa- 
bility. Or, if the payload is held constant, the nuclear 
rocket can propel it to much greater distances from 
the earth than the chemical rocket. 

Proof that this type of nuclear rocket is feasible was 
gathered during the three Kiwi tests. Graphite-loaded 
uranium was found to be a satisfactory fuel element 
material. Adequate means were found to support these 
brittle plates against the high-pressure loads created 
by the flow of hydrogen through the reactor. The 
fundamental concepts were established for a flight- 
type control system for the nuclear rocket. 

A series of Kiwi-B tests will be made later this year 
to evaluate engines which come closer to the designs 
needed for flight. The main objectives of these tests 
are to use a flight-type propellant feed system and a 
flight-test type of nozzle cooled by hydrogen. 

A series of Rover engines will be required for three 
reasons. First, a restart capability will be needed for 
certain space missions. This probably can’t be achieved 
with the first nuclear rocket. Second, it is anticipated 
that engine design can be improved significantly 
through flight experience. Third, engines of different 
thrust levels will be required. 
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Current plans call for the first nuclear rockets to 
produce several thousand megawatts of power. This] 
translates into thrust at the rate of about fifty pounds 
per megawatt. Large reactors producing tens of thou- 
sands of megawatts, which could be used in single- 
stage rockets to boost very large payloads off the earth, 
undoubtedly will not be developed until small reactors 
have been flown successfully. 

NASA is studying a method to get around the power 
limitation of the early nuclear rockets and to provide 
a means of varying the thrust produced by any reactor. 
Basically this method is to increase thrust by adding 
chemical power to the nuclear rocket system rather 
than by increasing reactor power. 

The most efficient and practical way of doing this 
is to burn a mixture of liquid hydrogen and liquid 
oxygen in the hot steam of hydrogen leaving the 
reactor. 

This is analogous to providing the nuclear rocket 
with an afterburner. It appears possible to increase 
thrust fifteen times or more by this method. 

Two penalties must be paid for the thrust increase. 
One is a loss in specific impulse. However, since aug- 
mentation would be needed only over a relatively 
small portion of any trajectory, this loss probably 
would not lead to a major reduction in over-all mission 
performance. The other penalty is that either added 
nozzle area or a large increase in operating pressure 
is needed during augmentation. Reactor strength limi- 
tations probably would rule out raising the operating 
pressure. Two possible schemes for varying nozzle 
area are shown on pages 38 and 39. 

The afterburner idea makes it possible to consider 
using nuclear rockets as boosters during the 1960s and 
firing them from launch pads on the ground. A great 
deal of study has gone into determining the relative 
safety of this type of launch vs. starting nuclear rockets 
in space after they have been put into safe orbit by 
chemical engines. Most Project Rover people appar- 
ently feel that ground launches would not create an 
uncontrollable hazard although there has been much 
comment outside of the project favoring orbital start. 

Most important point in support of the ground 
launch is that the reactor is clean when it starts and 
has no radioactive fission products. In case it crashes 
to the ground before it reaches orbit, its total power 
production has been low, and its accumulation of fis- 
sicn products is much lower than that from the small- 
est weapons ever tested. 

Heavy neutron and gamma-ray production as the 
rocket lifted off probably would make the launch stand 
and surrounding area within the radius of a mile “hot” 
for a few weeks. To overcome this problem and still 
have the use of vital and expensive range instrumenta- 
tion, Texas tower launch stands probably will be built 
at sea down the Atlantic Missile Range beginning a 
few miles offshore from Cape Canaveral. During in- 
flight aborts, reactors probably will be destroyed by 
flushing out with flourine or other strong oxidizers 
and/or blown apart by explosives. All reactors, whether 
they had been started or not, would receive this treat- 
ment.—ENpD 
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THE NEW 


Now offered in regular transcontinental passenger service, 
American Airlines’ new 707 Astrojet brings you a new 
standard of jet performance by the airline that’s first 
choice of experienced travelers. 

Powered by revolutionary new Jet-Fan engines, the 707 
Astrojet greatly outperforms all other airliners. It takes 
off more quickly, uses far less runway than the best of 
standard jets. Aboard it, you experience a wonderful 
feeling of confidence as the Astrojet climbs swiftly to 


*Service mark of American Airlines, Inc, 





JET AGE: STAGE IT 


cruise easily, smoothly, within the transonic range— 
faster than any other jetliner in the world. 


In keeping with its 25-year tradition of leadership, 
American is proud to be first in bringing you this new 
dimension in jets—this historic new era in air travel. 


AMERICAN AIRLINES 


America's Leading Airline 






















































































USAF’s outgoing Director of Administrative Services 








examines the results of a determined AF-wide cumpaign of 
recent years to streamline Air Force administrative 
efficiency. The far-ranging effort covers everything from 
message and letter formats to the handling of classified 
material, the preparation of publications, and the 
keeping of records. It’s all part of ... 


USAF’S PAPERWORK PIPELINE 


Col. James L. Tarr, USAF (Ret.) 


FORMER DIRECTOR OF ADMINISTRATIVE SERVICES, USAF 


books, manuals, directives, messages. They make 

the modern world, including the Air Force world, 
go ‘round. Gold may still be the sinew of war, but the 
modern-day paperwork pipeline is certainly the ner- 
vous system. 

How well is this vital pipeline functioning? The best 
answer probably is, to borrow from the weathermen, 
“fair today, better tomorrow’ as a result of a deter- 
mined Air Force-wide campaign in recent years. This 
campaign has ranged far and wide—from writing to 
postal service, from printing to the handling of classi- 
fied matter, from forms and procedures to the stocking 
of libraries to the composition of military dispatches. It 
has been felt from the Pentagon to rocket test sites to 
our far-flung overseas bases. 

As USAF’s Director of Administrative Services, I 
have been close to these developments. I believe we 
have achieved important progress in the direction of 


P.....:, paper, paper. Records, memoranda, letters, 
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streamlining our efforts. The purpose of this article is 
to share this experience in an area of concern both to 
the service and industry, and to encourage further 
progress in the paperwork business. 

Three years ago we embarked on a long-range proj- 
ect to improve written communication in the Air Force. 
We had an obvious need to reduce the vast number 
of electrical messages that our people were sending. 
Searching for the reason for so many messages, we 
were surprised to find that many of the people who 
sent them did so not because of an urgency for the 
addressee to receive them, but simply because mes- 
sages were so much easier to write than letters. Obvi- 
ously then, we had to make our letters as easy to write 
as messages. We have done this in several ways. First, 
we simplified the letter format, and standardized its 
use throughout the Air Force. 

At that time, in addition to the traditional military 

(Continued on following page) 
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letter, we wrote a different version to civilians and other 
government agencies. Within a headquarters office 
we used a still different method. We called them 
memorandums or Disposition Forms (DFs), and we 
used a printed form on colored paper. 

Many old-timers thought we were radical when we 
announced that the new letter would be used for all 
written communications. With minor exceptions we 
now type military, civilian, or office communications 
the same way. 

This new Air Force letter is now well established. 
With its printed captions, block style, and simplified 
address, it takes twenty percent less time to type than 
the old-style letter or memo. The average takes five 
minutes, so our saving is about one minute per letter. 
This may not seem like much. But remember that 
we write about 55,000,000 letters and memos a year. 
Assuming that an average typist puts in seven produc- 
tive hours of work a day, allowing for week ends, holi- 
days, sickness, and leave, you find that 55,000,000 
minutes is equal to 579% man-years. 

Having to learn one style instead of three saves 
training time for new clerks and typists. Because the 
form is simple, there are fewer errors and thus fewer 
occasions to retype. More usable space is provided on 
the new form, and thus there are fewer continuations 
to a second or third page, which also reduces the bulk 
of our files. Use of a simplified address is also a major 
improvement. 

We have turned prime attention to writing itself. 
Our goal is to train Air Force personnel to write better, 
faster, with fewer words, to shorten the typing time, 
and above all, to shorten reading time. We are well 
aware that it will take a long time. This is because high 
schools and colleges don’t teach the kind of writing we 
must use. Instead, they teach creative and traditional 
writing when what we need is down-to-earth, prac- 
tical, simple expression. 

All of us were trained to consider military expression 
in terms of, “This headquarters considers your head- 
quarters to be responsible. . . .” Now we are training 
the future Air Force to say, “You are responsible.” It is 
up to us to start our new people right. As for our old- 
timers, were encouraging them to change, but we 
know their habits are often too deep rooted in the 
traditional military writing rut. 

Another important aspect of paperwork preparation 
is the development of forms. Forms are the mediums 
or tools for carrying out procedures, making reports, 
and creating records. A good form costs no more than 
a poor one. A poor form wastes the time of the people 
who must use it. This may be because of poor design, 
unnecessary entries, or useless records. A great deal of 
our paperwork burden all along the line is caused by 
unnecessary and poor forms. 

We actually have a strong Forms Management Pro- 
gram in the Air Force, although it may not seem so, 
considering that we have more than 65,000 forms in 
use. This huge number results, basically, from mis- 
application of the theory that a subordinate com- 
mander should not be told how to accomplish his 

(Continued on page 47) 
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Some 520,000 personnel records are in files at 
Reserve Records Center, with essentials on tape. 


. H 
Streamlined 


One good example of streamlined paperwork poli- 
cies in action is the Air Reserve Records Ceater, 
Denver, one of the largest and most efficient person- 
nel centers in the world. 

In 1954, the first full year of its operation, the 
Center maintained the records of and administered 
to 240,000 Reservists. Today the figure is approxi- 
mately 520,000. But even fewer personnel are re- 
quired today in the processing and maintenance of 
the voluminous records file—containing over 7,000,- 


000 documents—than were needed in 1954. This is : 


no accident because, from the very beginning, every 
effort has been made to operate with the highest 
efficiency and the lowest cost. 

As the Center’s workload grew it. became obvious 
that many times the present number of drawer-type 
file cabinets would be needed—and space simply was 
not available. This problem was solved when the 
cabinets were replaced with open-shelf files, saving 
10,000 square feet of floor space and making it much 
easier and faster to locate a record and pull it or re- 
file it in the proper place. File clerks had been mov- 
ing tons of steel each year to reach the desired rec- 
ords, whereas in open-shelf filing the clerk has to 
move only the desired record groups. 

At the same time, another change for the better 
was made. In the past, records had been filed in 
alphabetical order by last name, first name, middle 
initial, and, in some cases, last four digits of the 
service number. Eighty percent of these records 
were for individuals whose names began with one of 
thirteen letters, 
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Brig. Gen. J. M. Chappell, Commander 
of USAF Air Reserve Records Center. 
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It was decided to use terminal-digit filing—a 
simple, fast, and accurate method of filing. The 
fundamental difference between this method and 
straight numerical filing is that the numbers—in this 
case, service numbers—are used in groups of two 
digits. They read from right to left, instead of from 
left to right. The greatest value of the terminal-digit 
method is in large, active files where there is skip 
numbering or where many of the older numbers have 
been removed. Since these two conditions are espe- 
cially prevalent in service numbers, the files at the 
Air Reserve Records Center were ideal for conver- 
sion. 

Any change, even a change for the better, can 
and usually does cause problems. The change to 
terminal-digit filing at the Air Reserve Records Cen- 
ter was no exception. Even today it is difficult to 
educate many Reservists always to include their 
service number as well as name, grade, and address, 
when writing to the Center. 

The ever-increasing workload emphasized the need 
for greater speed and accuracy. Automation and 
electronics were the answer. An _all-transistorized 
electronic computer and a high-speed paper tape 
input system now are the nucleus of the automated 
personnel records keeping. 

Brig. Gen. J. M. Chappell, Commander, Air Re- 
serve Records Center, has this to say about automa- 
tion: “In our continuing search for more efficient and 
more economical ways to handle additional work, we 
installed an electronic data-processing system which 
now assumes greater speed and accuracy for many 








Information is transferred simultaneously to paper tape and hard copy by 
data-processing machines. Taped information is later sent to computers. 





of the ARRC operations and enables us to provide 
better service. We are proud of the development of 
our electronic data-processing system and of the way 
it is improving the quality of our work. We are con- 
fident that the program will be a credit to the Air 
Force and to the government.” 

The system achieves highest operating efficiency 
and best use of manpower through central and auto- 
matic control. To start a work routine, an operator 
at the control panel pushes a combination of buttons 
and switches, activating the work program. From 
then on, the operation is under program control, and 
the system automatically performs the entire task 
without human intervention. Yet, if desired, the 
operator may manually control the operation and 
may read out every step of the execution of a pro- 
gram. 

A master file listing each of over a half million 
Reservists is maintained on magnetic tape. A single 
officer record will average 187 digits of information 
on a piece of tape three-quarters of an inch wide and 
one inch long. The average airman record is slightly 
smaller. This file is frequently updated and is the 
basis for all other operations. 

The computer performs all necessary actions to 
support selection boards, such as providing them 
with rosters and the necessary controls. But many 
factors involved in making promotion selections still 
require human judgment. 

The ARRC’s job is a big one. It is being pursued 
energetically with the help of modern efforts and 
methods in the vast world of paperwork.—THE Eprtors 
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MORE AIR 
HERE... 


THE PRATT & WHITNEY AIRCRAFT TF33 TURBOFAN GENERATES UP TO 42% GREATER THRUST 


9 ncaacca eames 





In simplest terms, this is how the Pratt & Whitney Aircraft 
: TF33 (JT3D) turbofan has improved on the efficiency 
ee of the conventional turbojet engine. The TF33 is the 
logical extension of the turbojet's design simplicity, flexibility and unprecedented reliability, 
proved in over 12,000,000 hours of flight. The TF33’s increased thrust—42% greater on take- 
off than its straight jet counterpart—permits use of shorter runways, gives quicker climb to cruise 
altitudes, and faster cruise speeds. Substantially reduced fuel consumption greatly extends range. 
Eight TF33 engines power the huge Boeing B-52H, They develop 136,000 pounds total thrust, 
40,000 pounds more than the B-52G's turbojets—more power than any plane in the free worid. 


Pratt & Whitney Ai Seaton RE 


Division of UNITED AIRCRAFT CORPORATION 


EAST HARTFORD, CONNECTICUT 
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PAPERWORK 





mission. This theory is good for combat operations; but 
when applied to command-wide administrative prac- 
tices it forces each unit to stop and develop its own 
procedures and forms. It is one of our worst paper- 
work evils. 

Preparation of our publications involves a huge por- 
tion of our budget and our time. We don’t know how 
much it costs us to prepare our publications. Practi- 
cally all those concerned with the operation and main- 
tenance of our aircraft, missiles, and, for that matter, 
all our equipment, must be developed and written by 
the equipment contractors. This represents a meaning- 
ful portion of the equipment cost. 

We have too many publications in the Air Force. 
Too many are poorly written, verbose, repetitive, and 
badly organized. We have more publications than our 
people have time to read, both numberswise and length- 
wise. Three factors contribute to this excessiveness. 
First, the average person writes poorly and laboriously. 
Second, the rapidity of new developments and changes 
brings new equipment and systems into use more 
rapidly than the old can be phased out. Third, our 
complex organization, and our very necessary policy 
of decentralized responsibilities place great pressure 
on bright and enthusiastic young men to move quickly. 
So the new publications pour in before the old ones 
can be digested. 

To improve the first factor, poor writing, continuing 
emphasis on effective writing will be needed. As a 
basis for this effort we have developed a new manual, 
AFM-10-4, “Guide for Air Force Writing.” It is tailored 
to the Air Force writing problems, and is to be the 
one and only textbook and reference for all instruction 
and training that is given on the subject. 

As for the second and third factors, there are no real 
solutions. But we can improve. We can be more 
prompt to eliminate those publications that are out of 
date. We can be more cautious to ensure new ones 
are needed before they are published. 

Reproduction is another massive area of what we 
are calling paperwork. Our annual printing budget in 
fiscal year 1959 was $38.7 million, all of which was 
expended with the Government Printing Office, com- 
mercial printers, our nine industrial-funded printing 
plants, or for printed material. Additionally, the opera- 
tion of our twenty-plus nonindustrial-funded printing 
plants, and hundreds of duplicating centers, some 
larger than our small printing plants, plus thousands 
of office duplicating devices, add very considerably to 
the total cost of reproduction. Office fast-copying de- 
vices have brought about a small revolution in this 
area. The Air Force uses thousands of them. Although 
they more than pay their way, it will startle some to 
know that last year we spent $200,000 for facsimile 
paper alone at Hq. USAF. 

Reproduction has advanced a long way in the last 
few years. Things which formerly could be done only 
by experts in large printing plants can now be done 
by persons with relatively little training on office dupli- 
cating devices. New ideas, new and better equipment, 
are constantly reaching the market or are being 
developed. 
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One of our recent improvements has been to stand- 
ardize the management of all of our printing plants. 
Previously, each plant had its own system. Although 
our nine industrial-funded plants were operated in a 
similar way, those that were not funded had no stand- 
ardized procedures. 

The supplement system for field publications is the 
best idea to be developed in the area of publications 
management since the Air Force achieved independ- 
ence. Under it, subordinate commands add their own 
supplements to regulations from higher authority. This 
eliminates duplication and facilitates compliance with 
regulations further along the line. 

Distribution, the mission of which is to get written 
communications into the hands of those who must have 
them, is another area that has always merited our best 
efforts. 

Much has been done to improve our postal service 
in the past several years. It is now a primary means for 
transporting small parcels containing high-priority sup- 
ply items. These are often for aircraft, radar, or mis- 
siles which are nonoperational for lack of that item. 
The average airmail cost for small parcels is about the 
same as for air freight; but mail requires no paperwork 
while a freight shipment requires a bill of lading, and 
air freight also requires an air movement designation. 
Sometimes the paperwork for these represents a greater 
cost, in man-hours, than the transportation cost. 

The simplified address system mentioned earlier also 
has helped us improve our distribution system. By 
having one standard way of marking, abbreviating, and 
indicating the action offices, the routing clerks and 
postal and transportation people can recognize the cor- 
rect destination immediately. The number of misship- 
ments has been greatly reduced. 

We have made other important improvements. Op- 
eration Straight Shot was a project to provide direct 
routing of high-priority publications and supplies from 
the AMC Air Materiel Areas and Depots to the aerial 
ports. Formerly every thing had to go first to Postal 
Concentration Centers at large seaports, i.e., New 
York, New Orleans, San Francisco, and Seattle. Upon 
arrival there they had to be sorted and rerouted to the 
aerial ports (Dover, Del.; Charleston, S. C.; Travis 
AFB, Calif., and McChord AFB, Wash. ). This delayed 
all of the mail from one to several days. Although the 
idea is not used much now that we have shifted to com- 
mercial carriers, we proved it feasible, and it will be 
used whenever demanded by emergencies. 

One of our important procedural improvements has 
been in the field of classified material. Formerly, each 
command was obliged to develop its own procedures 
and forms for receipting, routing, and controlling 
classified documents. By developing a simple, standard 
system for use all over the Air Force, we spare the 
commands the additional time it takes them to develop 
their own systems and forms; we eliminate the need 
for retraining each time individuals are transferred; 
we decrease the chances for loss or compromise of a 
classified document; and we make savings in forms 
management and procurement. We are also exploring 

(Continued on following page) 
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new and more efficient methods of classified material 
destruction. 

By disposition in the paperwork business we mean 
storage, retirement, destruction, and preservation. The 
first step in the storage process is filing. 

At the present, the Air Force has in its current office 
files about 1,240,000 cubic feet of papers. This is some 
71,000 cubic feet less than was on hand a year ago, 
the result of a determined cut. We have about 347,000 
cubic feet in our semipermanent-file staging areas. The 
National Archives and Records Service, General Serv- 
ices Administration, now operates the principal records 
centers at which Air Force records of permanent value 
are retired. The largest of these, the St. Louis Record 
Center, was transferred to GSA as of June 30, 1960. 
At St. Louis, there are over 170,000 cubic feet of our 
records. Most of these represent the histories of those 
individuals who have been separated from the Air 
Force since 1947. Some 123,000 cubic feet of organiza- 
tional records are in other GSA Centers, including the 
National Archives. Over 15,000 cubic feet of weather 
records are held by the Department of Commerce. 

Since 1945, when we first established a records man- 
agement program, the Air Force has created about 
8,100,000 cubic feet of records. Through our record 
destruction program, almost 6,200,000 cubic feet have 
been destroyed. Our current files are housed in 220,000 
file cabinets (each holding six cubic feet of records ). 

Poor filing practices contribute immensely to our 
paperwork problem. First of all, the average person 
makes too many copies each time he prepares a com- 
munication. Behind most of this is the “alibi” file—the 
feeling that one must keep copies to protect himself, 
or “just in case.” Basically, all of us have an inward 
fear of being blamed unjustly. Then too, there is the 
opposite tendency of pride in our work. We do some- 
thing good and we want everyone to know it, so we 
make many copies and send them around. Then, there 
is the often abused theory that everyone must have a 
copy of everything, in order to keep informed. All these 
contribute to our records problem. All of them add 
innumerable clerical personnel to our overhead. 

Ways and means must be found to reduce further 
our permanent files. We have long hoped that micro- 
filming would be the answer, but experience has shown 
us that it is usually senseless and wasteful to micro- 
film records unless we can destroy them afterwards. 
Also, it is not yet practical to microfilm records after 
they have been placed in storage since it is a slow, 
labor-consuming process. The proper time to microfilm 
is when the record is created. However, several devel- 
opments are under way that offer some hope of a solu- 
tion to the problem of what to do with papers already 
in our files. 

One of our command directors said recently: “When 
an administrator feels that he has achieved the ulti- 
mate, he is out of touch, lost contact with reality, or 
simply hasn’t formally been pronounced dead.” What 
does the future hold for the paperwork business? First, 
we can be certain that before many years an individual 
will have to be able to write effectively before he will 
be acceptable to positions of high responsibility. 
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Secondly, we will see great strides in automated» Stale 
administration. For example, devices already exist that Art ip 
can scan a typewritten page and convert it to punch ! 
cards, microfilm, or punched, magnetic, or videotape. te 
The information can then be automatically transmitted ; 
electrically over existing communications systems. §// S70 
Upon receipt, it can be reconverted to its original form. 
Let us envision that al! of our written communications 
are prepared and transmitted in this manner and the 
original processing media, tape, or microfilm, becomes 
our record copy. The typewritten original is used tem- 
porarily, then destroyed. When we wish to see a paper, 
we dial predetermined codes, and our paper is auto- 
matically thrown before us on a viewer screen or tele- 
vision. Copies are had by pressing a button. Material 
which we don’t need to retain in these microfiles is 
erased by an automatic process. 

To go further with these ideas, we can conceive of 
high-speed printers that will accept our regulations and 
manuals and reproduce them in the quantities needed 
at each headquarters; or better still, simply store them 
on videotape for presentation as needed. Such a seem- 
ingly impossible thing as the automatic translation of 
Russian to English has already been accomplished. 
Many different ideas for microfiling and retrieving are 
in various stages of development. 

Another important development will permit a sten- 
ographer to take dictation on a stenotype machine 
which feeds into a transcriber that will automatically 
convert her notes into final copy. Another one will 
transpose an individual's dictation into final typewrit- 
ten copy. These are not just pipe dreams. The equip- 
ment to do all these things is close to reality. 

I will close with a practical thought in the form of 
a story about one of our directors who was playing 
golf. After a poor drive, he found his ball out in the 
rough, on a large ant hill. He took a mighty swing but 
hit beneath the ball, damaging the ant hill consider- 
ably. He took another swing, this time really clobber- 
ing the ant hill, but not moving the ball a bit. At that 
point, one remaining ant said to another, “Buddy, if 
we want to survive we'd better get on the ball.” 

Administrative efficiency, dependent to a substantial 
extent on the paperwork pipelirie, is essential to the 
national strength we need for survival through these 
days and years of grim international challenge.—ENp 








During the four years before his retire- 
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of all administrative services, including wethane 
procedures, written communications, pub-  |etations 
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Force in 1948. 
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‘A single computer can serve all points in a widespread organization 
-directly—with General Dynamics/Electronics High-Speed Data 
sips ore Systems. Data from a network of offices, plants, 
stations, warehouses or other points can be fed into the central 
computer over regular telephone lines... at 100 fully punched cards 
per minute, or at 350 seven-bit characters per second for magnetic 
tape. And results can be sent back... as they’re processed . .. since 
either terminal can send or receive. 


Accuracy? Highest yet, due to a special error detecting code and 
a unique method of dual transmission. 





Direct computer input from anywhere 


at 2400 bits per second...over regular phone lines 


Possible combinations? Direct computer entry from tape or cards. 
Card to card. Tape to tape. Card to tape. Tape to card. 


GIIMID 


GENERAL DYNAMICS | ELECTRONICS 


Other permutations utilize paper tape, buffer systems, or the 
General Dynamics/Electronics High-Speed Communications Printer 
... which can print direct readout “hard” copy at 3500 words per 
minute from magnetic tape when used with this system. 


Modularized, solid-state construction is used exclusively in all sys- 
tems for utmost reliability, accuracy, low upkeep costs and minimal 
down time. 


For more information about the business, scientific and military 
applications of General Dynamics/Electronics Data Transmission 


Systems write? Jn formation Technology Division 


100 Carlson Road 
Rochester 3, New York 


































































SLOW BOAT TO PROGRESS 


Aerospace weaponry, from Kitty Hawk to today, 

has revolutionized warfare. Yet there has been 
continuing and determined opposition to modification 
of the nation’s military organization in line 

with shifting technologies. In the forefront 

of the stand-pat contingent has been the US Navy... 


YESTERDAY’S 
‘FIRST LINE OF DEFENSE’ 


Murray Green 


his office was running perfectly until the war with 

Spain disrupted and disorganized it. Five years later, a 
frail craft took wing at Kitty Hawk and in the process 
launched a new idea of warfare. Over the span of one 
generation, this idea disrupted and disorganized the care- 
fully laid functional separation between the Army, pillar 
of national defense on land, and the Navy, “the nation’s first 
line of defense” at sea. 

By the end of that generation, Americans had stopped 
calling the Navy “the nation’s first line of defense.” A 
Gallup Poll, published in October 1949 at the conclusion 
of the B-36 hearings which aired in minute detail every 
nuance of our national policy, disclosed that seventy-four 
percent of those polled believed the Air Force “would play 
the most important part in winning . . . another World 
War.” Six percent chose the Army; only four percent chose 
the Navy. 

This revolution in public response, inevitably reflected 
in congressional appropriations, is central to our under- 
standing of the bitterly determined, seemingly eternal op- 
position of the Navy to unification of the armed services. 
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I 1898 the Army’s Commissary General wrote that 


The following article—first of two by Dr. Green on the history of the 
struggle for a unified defense establishment—represents the author's 
own thoughts and conclusions and should not be construed as necessarily 
reporting official policy of the Department of Defense or the US Air Force. 


That record is unmistakable: vs. the original unification 
proposals; vs. the strengthening amendments of 1949; vs. 
the Eisenhower Reorganization Act of 1958; vs. the Sym- 
ington Committee recommendations to President-elect Ken- 
nedy in 1960; and most recently, vs. the Defense Depart- 
ment directive assigning the USAF single managership of 
space development projects. 

Pride in past glories helps esprit de corps, but may 
overstay its usefulness when it exercises a pervasive influ- 
ence upon a military organization’s response to the neces- 
sities imposed by changing technology. The origin and 
development of the Navy’s psychological orientation, from 
the dawn of the air age to the dawn of the space age, are 
readily discernible. They shed light on the reorganization 
issue as it stands at the moment. 

From the turn of the twentieth century to the eve of 
World War II, with the exception of a brief interlude during 
World War I, the Navy has dominated US defense budgets 
and, to a lesser extent, the nation’s defense thinking. In 
Why England Slept, which he wrote in 1940, young John 
F. Kennedy reported some interesting statistics for the mid- 
way years between the wars: 
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US Defense Expenditures 











1926-27 % 1927-28 % 1928-29 % 1929-30 % 1930-31 % 

—— — — —_ ———— —_ —— —_ —_—— — 
Army $267.3 45% $293.2 47% 46% $327.3 47% $345.2 48% 
Navy 324.2 55% 332.2 53% 54% 375.4 53% 382.5 52% 
TOTALS $591.5 $625.4 $678.2 $702.7 $727.7 


The figures themselves do not wholly reflect true pro- 
portions; the Army appropriation included funds for non- 
military functions such as care of cemeteries, certain Corps 
of Engineers functions, activities, and much else. Perhaps 
the ratio of real defense appropriations was more like sixty 
to forty percent. 

Beyond the military necessities, the apportionment of 
defense monies was influenced by other matters. Tradition- 
ally, ina democracy such as ours—and Britain’s, too—armies 
have reminded people of Napoleon, the “Prussian General 
Staff,” or some hybrid nightmare. The American image has 
portrayed armies as fatally lacking in glamor. In American 
historical mythology, it has always seemed easier to stir 
the imaginations of Americans with tales of heroism at sea. 
The careers of John Paul Jones and Stephen Decatur held 
a fascination which those of generals—no matter how solid 
their virtues—were unable to equal. 

But during World War I, and afterwards, Billy Mitchell, 
Eddie Rickenbacker, Charles Lindbergh, and a host of 
other men who braved the “wild blue yonder,” began to 
chip away at this psychological pillar of esteem. 

In the ’20s this slowly changing attitude was no threat 
to the Navy’s preeminence. As one historian wrote of that 
period, the airplane was identified with aero clubs and 
county fairs. It “met the same good-natured skepticism 
and witticisms as had greeted the steam locomotive and 
the horseless carriage. Nobody was afraid of it.” 

By the ’30s, there was a definite change. The military 
airplane began to develop its potential in terms of range, 
stability, safety, and payload. There was this indication of 
the shape of things to come. 

In August 1930, Secretary of War Patrick J. Hurley 
wrote to President Hoover deploring what he called the 
Navy’s intrusion into the Army’s coastal defense mission 
and the development of naval land-based aviation despite 
a congressional injunction. The Act of June 5, 1920, had 
assigned land-based bombardment aircraft to the Army and 
fleet air operations to the Navy. 

The dispute was promptly settled within the military 
family. Gen. Douglas MacArthur, Army Chief of Staff, and 
Adm. William V. Pratt, Chief of Naval Operations, signed 
an agreement under which each service's air arm was to be 
“free to develop within well defined limits’—that is, the 
Army dominant over land while the Navy would preside 
over water. 

But the airplane was no respecter of pat agreements. In 
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May 1938, for example, three B-17 crews on a GHQ Air 
Force exercise spotted and “buzzed” the Italian liner Rex 
725 miles out of New York harbor. The Navy exploded at 
this incursion into its “paramount interest.” Within the 
week, the CNO had extracted from an almost equally irate 
Army Chief of Staff a verbal agreement to forbid the up- 
start Air Corps from operating beyond 100 miles offshore. 

This restraint broke down short years later under the 
pressures of World War II. The spectacular successes of 
the Luftwaffe over Poland, Norway, and Western Europe 
brought new understanding of airpower. In May 1940, 
President Roosevelt called for 50,000 planes. In 1941-42, 
the Army Air Forces gained a measure of autonomy within 
the War Department. 

But US military doctrine failed to keep pace with tech- 
nology. Doctrine, by definition, embraces concepts of organ- 
ization and strategy by which technology can be effectively 
applied in national defense. Doctrine is the military man’s 
gospel. In the United States, as we prepared to enter hos- 
tilities, Army and Navy leaders were unable to reconcile 
their special interests in a common doctrine to keep pace 
with fast-striding technology. 

Six weeks before Pearl Harbor was attacked, Secretary 
of War Henry L. Stimson sought to avoid givirig offense to 
the Navy on the touchy issue of “paramount interest” in the 
matter of locating Nazi U-boat packs lurking in the Atlantic 
waiting for allied convoys. A War Department directive of 
October 24, 1941, read in part: “To avoid any infringe- 
ment upon naval functions, commanders concerned will 
refrain from referring to their tactical reconnaissance as off- 
shore patrols.” Reconnaissance “over the sea” was redefined 
as a naval defense task. Henceforth, AAF planes were to 
fly “inshore” patrols. There was a certain ambiguity about 
the directive. It left unclear whether the status quo existed, 
but under a different name, or whether AAF planes were 
actually debarred from offshore reconnaissance. 

If reconnaissance by any other name had a bit of comic 
opera about it off Staten Island, it was rather more serious 
in the Philippine Islands where, that very same week, the . 
Commander in Chief of the US Asiatic Fleet exchanged 
views with the Commander of US Army Forces in the Far 
East. Adm. Thomas C. Hart proposed to General Mac- 

Arthur that the Navy “control all scouting, patrol, and re- 

connaissance operations over the water.” In exchange, “the 

Navy is prepared to place under Army’s full tactical com- 
(Continued on following page) 
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YESTERDAY’S ‘FIRST LINE OF DEFENSE’ 





mand such of its aircraft as may be assigned for attack on 
land objectives in the Philippines.” 

“I find the proposal entirely objectionable,” MacArthur 
replied. “The mission of the US Asiatic Fleet at the present 
time, insofar as its strategic employment, is not known to 
me, nor have I been informed as to what you may have in 
contemplation,” his November 7 letter stated. Under ex- 
traordinary conditions, MacArthur noted, elements of the 
AAF, “the most powerful offensive striking element avail- 
able in the Philippine Islands,” might advantageously oper- 
ate under temporary naval direction, but in this sense—and 
here MacArthur must have withered Hart—“the term ‘Fleet’ 
cannot be applied to the two cruisers and the division of 
[usually four] destroyers that comprise the surface elements 
of your command.” 

Such was the state of interservice cooperation just one 
month before Pearl Harbor. And at that defense bastion, 
relations were not much better between Admiral Kimmel 
and General Short, as a congressional investigation subse- 
quently disclosed. 

Twenty years later, the experiences of World War II 
notwithstanding, there remains a curious but strong under- 
current of opposition to the establishment by Secretary of 
Defense Thomas S. Gates of a Joint Strategic Targets List 
in August 1960 as part of a Single Integrated Operational 
Plan to be invoked in the event of a major war. 

The exigencies of World War II did dictate substantial 
cooperation, although by 1942 it became necessary to 
establish the Joint Chiefs of Staff to reconcile differences. 
Cooperation existed to the degree that both sides, and 
sometimes three sides—when the AAF asserted its inde- 
pendence from the parent War Department—made volun- 
tary concessions. In mid-1942, for example, Adm. Ernest J. 
King, Commander in Chief, US Fleet, tried to obtain two- 
and four-engined bombers to be manned by Navy crews 
for antisubmarine duty in the Atlantic. General Arnold 
turned him down because there were not yet enough of 
these bombers to satisfy his own requirement. Gen. George 
C. Marshall stood discreetly on the sidelines while some 
hot memoranda were exchanged. 

In the Pacific, the Army and Navy were having their 
troubles. The Marines landed on Guadalcanal in August 
1942. The Army, at the same time, was hard pressed to 
keep the Japanese from overrunning New Guinea. Espiritu 
Santo in the New Hebrides became famous as a principal 
South Pacific logistics base for both services. Without ade- 
quate central control, supply lines became fouled up. Army 
Maj. Gen. LeRoy Lutes, a supply expert, was sent out to 
help straighten them out. His report to the Commanding 
General, Services of Supply, of November 12, 1942, is— 
even allowing for a certain amount of bias in favor of his 
own service—a minor classic. 

It seems that Army and Navy airstrips were constructed 
less than five miles apart on Espiritu Santo. Separate trac- 
tors and engineering materials were used by the Aviation 
Engineers and Navy Seabees throughout, with separate 
access roads being constructed. General Lutes reported that 
Navy officials told him their airfield project was of such 
priority that no construction equipment could be loaned to 
the Army. 

At another resupply base, in Noumea, New Caledonia, 
seventy-five ships congested the harbor with Army and 
Navy supplies. Only five berths were available to unload 
the ships. Dispute waxed hot over which ships should un- 
load first. No study of the importance of each Army and 
Navy cargo was made, no priorities assigned. The competi- 
tion reached such a state that Admiral Halsey, who also 
chafed at the bickering, voluntarily moved his supply staff 
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ashore alongside the Army’s where decision-making then 
proceeded in an atmosphere of informal cooperation. Halsey 
did not inform Admiral King in Washington because he 
feared the informal agreement would be canceled. 

In Hawaii, Admiral Nimitz “agreed with me,” Lutes 
wrote, “that there was need for joint logistics staff work.” 
But Nimitz could not act without approval from Washing- 
ton, “and it was more than six months before he received 
authority to organize within his staff in Hawaii a joint 
logistics group,” Lutes reported. Then there were the 
separate Army and Navy station hospitals. Lutes did not 
attach sole blame for this situation to either service. 

In 1944 , the JCS, partly in response to criticisms by the 
Senate “Watchdog” Committee headed by Sen. Harry S. 
Truman, sent its own special committee to the war thea- 
ters to elicit experienced opinions on the subject of joint 
service activities. Among those interviewed, Admiral Nimitz 
strongly supported a postwar military unification. Admiral 
Halsey, in typical candor, said: “I probably am one of the 
lone naval officers in favor of a single department. In other 
words, I believe in unity.” 

But what about the danger of giving too much authority 
to the single head of the armed forces, he was asked? “I 
am not afraid of that,” he replied. 

And what about the political power that a single Secre- 
tary of Defense would wield, a questioner persisted? “He’d 
probably have a lot, and he should have,” Halsey replied. 
“Again I am not afraid of it, if it gets results.” 

Halsey hoped this unification would come about six 
months after the war ended. But, would service people 
accept it, the Committee asked? “I think that if they can’t, 
they ought to be made to do it—have it beaten into their 
heads.” 

Back in Washington, Admiral King was less convinced 
of the desirability or the inevitability of merger. In 1945, 
some years before Defense Secretary Charles E. Wilson 
evoked national cries of anguish for expressing a parallel 
thought, Admiral King told the Senate Military Affairs 
Committee: “...If the Navy’s welfare is one of the pre- 
requisites to the nation’s welfare—and I sincerely believe 
that to be the case—any step that is not good for the Navy 
is not good for the nation.” 


Upon reflection, one cannot strictly assume that Admiral 


King had ruled out unification under any conceivable cir- 
cumstances. A memorandum deposited with James Forrestal 
on July 1, 1948, stated that King had at the end of the war 
urged General Arnold: “Hap, bring over your strategic 
bombers, and we will shut out the War Department.” Inas- 
much as General Arnold never volunteered to do so, Admiral 
King was-willing to settle for the status quo. In his final 
report to the Secretary of the Navy, Admiral King proposed 
to maintain the voluntary wartime cooperation: 

“It was fortunate that the War Department and Navy 
Department working together for many years—definitely 
since World War I—before the war began, had correctly 
diagnosed what was likely to occur and had instituted, not 
rigid rules, but a set of principles for a joint action in the 
field, which proved sufficiently flexible to meet the varied 
conditions that were encountered during the war.” 

As we have already noted, if such a set of principles 
existed, it was unknown to Admirals Hart and Kimmel as 
well as to Generals MacArthur and Short. These officers 
held the command posts under the enemy’s gun and should 
certainly have been apprised of any plans for joint action. 

Secretary of War Robert P. Patterson was also unaware 
of any joint plans. In his postwar reflections (New York 
Times Magazine) he blamed Pearl Harbor upon divided 

(Continued on page 55) 
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An experimental model ESAR radar which demonstrates the fundamental aspects of electronically-steerable 
array radar is now undergoing test at Bendix Radio. The successful culmination of this experimental effort 
could provide the basis for a new technology leading to the development of multiple function, electronically- 
steerable array radars capable of searching, tracking, deep space communications and command control. 
ESAR is part of Project DEFENDER, the program of advanced research in ballistic missile defense directed by 
the Advanced Research Projects Agency, Department of Defense. The ESAR contract is administered by the 
Rome Air Development Center of the U.S. Air Force. Organizations working on advanced space concepts are 
invited to contact Bendix Radio for details, and to see ESAR in operation. 
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COMPUTENCE -+ +» TOTAL COMPETENCE IN COMPUTATION 


-.. provides effectiveness for new system of mobile 


The program: MAULER, U.S. Army’s newest 
automatic-firing air defense system, involving 
missile-firing vehicles transported by air and 
parachuted into battle areas. Basic Burroughs 
contribution: design and production of the 
miniaturized electronic computer systems which 
will provide radar data processing and computa- 
tion for MAULER. Among special design features 
will be the Burroughs Logi-Mod packaging 


Mauler is being developed by Convair- ee 


Pomona, Convair Division of General 
Dynamics, for ARGMA, an element of 
the Army Ordnance Missile Command. 


Burroughs 


defense against multiple airborne targets 


technique, to protect sensitive computer compo- 
nents from shock during air transport and 
parachute drop. Behind the news: Still another 
vote of confidence in Burroughs Corporation’s 
Computence—total competence in computation— 
from basic research through production and field 
service to system management. Confidence in 
Burroughs performance, already proved in such 
vital programs as ATLAS, SAGE and ALRI. 

Burroughs—TM 


Burroughs Corporation 
“NEW DIMENSIONS / in computation for military systems” 
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ny-Navy command. Some improvements occurred during 
he war, he conceded, but the requirements for unanimous 
ICS decision “caused many delays.” The prime case, he 
sail, was the inability of the JCS to agree on one com- 
mander to lead the final assault on Japan. In those last 
months, three separate commands commingled on Okinawa 
—General MacArthur’s, Admiral Nimitz’s, and General 
Arnold’s Strategic Air Force. It was “fortunate,” Patterson 
wrote, that we dropped the atomic bomb and the Japanese 
sued for peace before this conglomerate command struc- 
ture could be put to a test. 

John J. McCloy, Assistant Secretary of War throughout 
the war, expressed a near-subversive thought in 1948. He 
suggested to a “task force” inquiring into the need to re- 
form the defense establishment, that we had overwhelmed 
our enemies by sheer numbers: 

“Though the last war was handsomely won, victory was 
accomplished as much by the plenitude of our resources 
and energies as by good management. Those who know 
something of the inner conduct of the war are aware of the 
frustrations and compromises which marked some of its 
planning. ...” 

Navy Secretary James Forrestal, no ardent advocate of 
unification, saw some portents. In September 1944, while 
the JCS Committee was asking questions out in the field, 
the Navy Secretary was writing his friend, Palmer Hoyt, 
publisher of the Denver Post, that the Navy had lost its 
case for maintaining its separate postwar status. Forrestal 
said he advised King and Nimitz that “a merely negative 
attitude would not be enough.” 

In April 1945, Franklin Delano Roosevelt, ardent col- 
lector of ship models and Assistant Secretary of the Navy 
from 1913 to 1920, was succeeded by Harry S. Truman, 

+ @ former commander of a certain Battery “D,” and former 
Chairman of the Senate “Watchdog” Committee. Two 
months later, the new President rejected a request by For- 
restal to increase the peacetime strength of the Navy and 
Marine Corps on the grounds that “the time had come to 
put an end to piecemeal legislation and separate planning 
for the services.” 

Forrestal took the hint and enlisted Ferdinand Eberstadt, 
a close friend and business associate, to make a study. 
Eberstadt’s proposal in September 1945 provided an alter- 
native to the kind of legislation desired by Army and Air 
Force leaders. It called for three departments—War, Navy, 
and Air—each with its own air component. An extension of 
this logic, Stuart Symington pointed out to Secretary For- 
restal a year later, should have permitted the Army to add 
its own Navy, and the Air Force to add its own Army and 











































































































| Navy, making for nine services. 
President Truman believed there should be one Depart- 
; ment of Defense with three branches. Navy supporters tried 


to head him off. In November 1945, a delegation led by 
. Secretary Forrestal brought Sen. David Walsh and Rep. 
Carl Vinson, Chairmen of the Senate and House Naval 
Affairs Committeee, respectively, to the White House. Mr. 
Vinson told Mr. Truman bluntly that unification “would 
not pass either this winter, next winter, or the winter after.” 

The Chief Executive, a rather determined man himself, 
sent his message to Congress anyway. In December 1945 he 
called for a Department of National Defense with three co- 
equal branches. It was the first time a President had ever 
publicly supported the formation of a separate Air Force. 

In January 1946, unification was going to need superior 
political generalship to coax or push it through the Con- 
gress. There was mounting opposition by influential com- 
mittee chairmen sympathetic to the Navy’s desire to leave 
well enough alone. President Truman appointed Stuart 
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Symington to be Assistant Secretary of War for Air. His 
principal assigned mission was to shepherd that legislation 
through both Houses. As Chairman of the Surplus Property 
Board, Symington had displayed valuable talents along this 
line. 

Before Symington really came into the picture, however, 
Navy Secretary Forrestal had visited President Truman in 
March 1946 and urged him to put an end to “propaganda 
and lobbying” by the services. He suggested the issues 
could be hammered out at a top-level conference “by the 
fewer people .. . the better.” 

Early in April 1946, General Eisenhower, then Army 
Chief of Staff, arranged a private luncheon attended only 
by General Spaatz, Commanding the AAF; Adm. William 
Leahy, representing the President; and Admiral Nimitz, 
the new CNO. Eisenhower started the discussion by saying 
that any unification should be based on the premise that 
land-based air was a function of the AAF. Nimitz argued 
that land-based reconnaissance and antisubmarine warfare 
were vital to the Navy’s mission. Eisenhower said he was 
opposed to assigning large numbers of land-based planes 
to the Navy. 

The conferees also deadlocked on basic terminology. 
Eisenhower regarded Nimitz’s language as “loose and con- 
fusing.” The CNO had spoken of land, sea, and air forces 
throughout, using the word “functions” in the same sense 
the Army used “combat objectives.” For example, Nimitz 
said “the function of the ground forces is to deal with land 
objectives.” Eisenhower argued that the function of ground 
forces was to conduct operations on land. Dealing with 
land objectives, he said, was a function of air, land, and 
sea forces collaborating under a unified command estab- 
lished by the Joint Chiefs of Staff. General Spaatz strongly 
supported Eisenhower. Admiral Leahy tried ¢o mediate the 
differences. 

One week later, the Administration-supported bill was 
introduced by Senators Thomas, Austin, and Hill. $.2044 
called for a Department of Common Defense comprising 
three separate and equal components—the Army, Navy, and 
Air Force. The administrative head would be the Secretary 
of Common Defense, a civilian and a regular member of 
the President’s cabinet. There was further provision for a 
Chief of Staff for Common Defense to act as a military 
adviser to both the President and the Secretary of Common 
Defense. He would rank all other officers and would be 
appointed by the President with the concurrente of the 
Senate for a three-year term. 

The next day, April 11, 1946, President Truman held a 
press conference and made some veiled criticisms of service 
“lobbying” against the Administration’s bill. In reporting 
it, the press indicated that the Chief Executive had directed 
his remarks to the “Navy lobby.” Secretary Forrestal was 
puzzled by this reaction, according to Walter Millis and 
Rear Adm. Eugene S. Duffield, compilers of his famous 
Diaries. He thought the Navy was the least guilty of the 
parties. If Forrestal were President, he told his Diaries, “I 
would in a week or ten days tell both services it was time 
to call a halt in the propaganda discussion and lobbying.” 
Forrestal said he told Truman “the Navy would make it 
stick, but I didn’t think the Army could, particularly the 
Air Forces.” Forrestal recalled Truman telling him “that 
the Air Forces had no discipline.” 

The Air Force’s discipline was, it must be agreed, not 
nearly so effective as the Navy’s. Chairman Walsh had re- 
ceived a copy of S.2044 as a “courtesy” gesture. He de- 
cided to hold full hearings of his Naval Affairs Committee 
and called up a solid phalanx of Navy witnesses. One after 

(Continued on following page) 


55 
























































YESTERDAY’S ‘FIRST LINE OF DEFENSE’ 





the other, they denounced the bill as an open violation of 
the principles of democratic process, of improper coordi- 
nation of foreign and military policies. Adm. Richmond 
Kelly Turner, one of the witnesses, offered somewhat more 
down-to-earth arguments: 

“Frankly, I believe that the Navy as a whole objects to 
the so-called unification because under any system the 
Navy will be in a numerical minority and the Army and 
Air Force, a military majority . . . [who] will always be in 
a better political position than the Navy.... 

“Because the Navy has had and should retain in the 
future its position as the first line of military security for 
the United States, I believe the Navy will never willingly 
agree to a consolidation of national military forces in any 
matter that will silence the Navy’s voice in military affairs 
or materially restrict its present responsibilities.” 

Secretary Forrestal did not openly oppose the legislation. 
He told the Committee that he was “solidly behind the 
basic objective of the President” (italics supplied). Forrestal 
called $.2044 “illogical administratively” and said it would 
create “vacuums of authority.” 

Only two witnesses favorable to the bill were called to 
testify. Senators Thomas and Austin, whose names were on 
the bill, were asked only to explain its provisions. With 
their testimony, the Naval Affairs Committee suspended 
further hearings on May 9, 1946. 

President Truman was irked by these dilatory tactics. 
He called a meeting at the White House and announced 
his decision to oppose a single Chief of Staff—a change 
from his previous position. On the other issues, however, 
he told the adversaries to work out points of specific agree- 
ment and disagreement and to submit both lists to the 
White House by May 31. 

If Forrestal and Nimitz came away with some misgivings 
about continuing to drag their heels, their determination 
was given a boost by a private letter to them signed by 
Senator Walsh and Representative Vinson. This letter, un- 
der date of May 15, 1946, expressed the joint conviction 
that Congress would not create any single Department of 
Common Defense, transfer any aviation functions away 
from the Navy to the AAF or to a separate Air Force, or 
reduce the powers of the Secretaries of War and Navy. 

One national news magazine called the congressmen “the 
entrenched chairmen .. . fearful of losing power of patron- 
age,” and predicted that if unification were to be achieved, 
“public and military pressure would have to reduce these 
last political pillboxes.” 

With that letter in his pocket, however, Forrestal joined 
Mr. Eberstadt at a horse-trading session with Patterson and 
Symington the next day. Forrestal told Symington he could 
either oppose a new department or perhaps decide it was 
none of the Navy’s business what the Army did with its Air 
Force. Eberstadt stated the Navy’s terms: Suppose the 
Navy were to agree to accept legislation creating the sepa- 
rate Air Force, would Patterson and Symington be willing 
to go along with the Navy’s conception of limited powers 
for the Secretary of Defense? He received no commitment 
at that time, but as we now reflect upon the nature of the 
National Security Act of 1947, this is how the law turned 
out. The compilers of Forrestal’s Diaries said the bill “had 
been shaped slowly, skillfully, and patiently, very largely 
in accordance with Forrestal’s ideas.” 

Secretaries Patterson and Forrestal composed a joint let- 
ter to President Truman on May 31, 1946, as directed, but 
aside from agreement on a separate Department of the Air, 
there was little other agreement about control of aviation, 
limitations on expansion of the Marine Corps, powers to be 
held by a Secretary of National Defense, and the Navy’s 
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desire to retain full departmental status with cabinet rank 
for its secretary. 

President Truman called a June 4 secret meeting at the 
White House to include all his top military and civilian 
leaders. The substance of the discussion leaked to the press. 
which commented upon the apparently irreconcilable serv- 
ice differences. 

In exasperation, President Truman on June 15, 1946, re- 
leased a letter to the service secretaries and appropriate 
congressional leaders outlining a twelve-point “unification” 
law. His letter, in sum, called for: 

1. A single Department of National Defense under a 
civilian head who would be a member of the President’s 
cabinet; 

2. Three coordinate services—Army, Navy, and Air Force; 

3. The Air Force to be responsible for all military air 
resources of the United States with the exception of ship- 
borne and water-based aircraft essential to the Navy for 
internal administration, air transport, and training purposes; 

4. The preservation of the Marine Corps as a separate 
entity with all its prerogatives; 

5. Council of National Defense (National Security 
Council) with a chairman of cabinet rank; 

6. A National Security Resources Board responsible for 
mobilizing the economic resources of the nation; 

7. The Joint Chiefs of Staff set up on a formal basis to 
be responsible for strategic plans, integrating military pro- 
grams, etc.; 

8. Rejection of the single military Chief of Staff concept; 

9. A Central Intelligence Agency; 

10. A centralized agency for procurement and supply; 

11. A single agency to coordinate all military research 
and development; 

12. A single agency to integrate all military education 
and training of the services. 

On three of these major points, the services had been 
unable to agree: (1) creation of a Department of Defense, 
(2) the over-all status of aviation, and (3) the position of 
the Marine Corps. 

They never did come to true agreement on these and 
other points, of course, nor have the essential differences 
among other service viewpoints been fully thrashed out 
even today. But the immediate product of these postwar 
disputations and negotiations, which were not yet over by 
any means, was the first big step toward unification, the 
National Security Act of 1947. It created the Department 
of Defense and a separate, coequal Air Force. 

Actually, with passage of the act, the antiunification 
forces hurled themselves into the organizational fray with 
renewed determination; their stubborn resistance to pro- 
gressive change has been a feature of the national scene 
ever since. 


Next month: The end of the beginning of the unification 
fight. 





The author, Murray Green, is a civilian aide at Headquar- 
ters USAF. This is his fourth article in Arr Forcre/SPaAce 
DicEst; most recent previous contribution was an authori- 
tative piece on French missilry in October ’60. A second 
installation on unification will be published in the next 
issue of this magazine. A lengthy letter from Dr. Green 
also appears in the “Airmail” department of this issue on 
page 8. Dr. Green holds B.S. and M.S. degrees from the 
City College of New York and a Ph.D. from American 
University, Washington, D. C., in history and international 
relations. A Reserve major in Air Force intelligence, he 


served as a naval officer aboard an aircraft carrier in the 
Pacific in the second World War. 
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From mountain-top television relays 
to new underground “survival” radio, 
Raytheon continues to pioneer in elec- 
tronic communications. 

High over the Rockies, Raytheon 
microwave relays beam TV programs to 
remote valley towns. This dependable 
equipment, almost inaccessible in winter, 
operates unattended day after day. 

Deep under ground, the earth’s rocky 
strata provide a previously unused me- 





dium for radio transmission. Utilizing 
this medium, Raytheon engineers are 
pressing forward with the development 
of “‘secure’” underground communica- 
tion systems for use in the event of nu- 
clear attack or other emergency. 

Almost everywhere, Raytheon elec- 
tronics are at work—strengthening our 
defenses, making industry more efficient, 
increasing our comforts, and extending 
the scope of our knowledge. 





RAYTHEON COMPANY, 


LEXINGTON, MASSACHUSETTS 
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AN EDITORIAL 





MAN 

in SPACE— 
A Time 

for Realism 


and Rededication 


WILLIAM LEAVITT 
Associate Editor, SPACE DIGEST 


EKS have elapsed since the fateful 

flight of Russia’s Yuri Gagarin into 

orbit and his safe return. Since that 

significant April 12, the free world 
has been heartened by the inspiring achievement 
of US Mercury Astronaut, Navy Commander Alan 
B. Shepard, Jr., who on May 5 took our Ameri- 
can man-in-space program on an important step 
closer to its objective: orbiting and recovering a 
manned capsule. There is now the strong hope 
that Shepard or one of his fellow prime Astro- 
nauts will take that orbital ride before the end of 
1961. We look forward to the day. 

But meanwhile we must await the next Com- 
munist astronautical uppercut. Will it be a crew 
of Red cosmonauts blasted around the planet? An 
attempt to soft-land an instrument package on the 
moon to relay data back to earthand unnerve us fur- 
ther? Additional planetary probes? Russian space 
planners know; we do not. All we do know is that 
our competitors have seized and intend to retain 
the initiative in the most dramatic aspect of tech- 
nology available, the flight of hitherto earth-bound 
man beyond his planetary confines. 

Now, as these events unfold, is an opportune 
time to analyze some of the arguments we hear 
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daily by those who find distasteful the fact that 
we are in a cosmic Olympic match with the USSR. 

They tell us that the Russian program has been 
a narrowly focused effort designed primarily for 
propaganda purposes—and that in contrast our 
American program has been steady and broad 
spectrum, that it has produced far greater scien- 
tific data. They tell us further that if the world 
could only understand the scope of our pro- 
gram, the Russian “propaganda-oriented” program 
would pale, at least slightly, in comparison. We 
discovered the radiation belts, we demonstrated 
the feasibility of communications via space, we 
showed that worldly weather could be observed 
from orbit. They point to these achievements with 
pride, and we agree that they are indeed sig- 
nificant feats that deserve maximum world atten- 
tion. 

But let us not make the mistake now of allow- 
ing our natural regret and dismay at the lesser 
impact of our deeds to color falsely our view of 
what the Russians have done. Although they set 
up a maximum propaganda howl over their tri- 
umphs, and although they quite obviously chose 
to concentrate on man in space first for its im- 
pact, it is idle for us to continue comparisons of 
the US and USSR efforts in terms which suggest 
that somehow their program is less scientific, is 
too narrowly focused, or less orderly in its execu- 
tion than ours. For if, as is evident, they chose 
man in space first as their objective, the step-by- 
step approach they used is a classic example of the 
application of scientific method to technological 
achievement. First they launched their Sputnik, 
demonstrating the Goddard and Tsiolkovsky 
dreams; then they launched, first an animal, later 
animals, into orbit, and achieved recovery, prov- 
ing out their life-science techniques and their re- 
entry methods. 

Then they went for broke and sent Gagarin into 
orbit and brought him back alive. True, they took 
time and effort also to impact the moon, photo- 
graph its backside, and launch vehicles into solar 
orbit and toward the Venerian vicinity. But the 
main target was man in space first, and they 
achieved that objective. Perhaps the best historical 
parallel to such a successful effort in applied 
science is the Manhattan Project of long ago. 
Then, because we wanted to and were afraid that 
our enemies might beat us to the punch, we cre- 
ated the first nuclear explosions. But that was long 
ago. 

If we face the facts as they are, not as we would 
like them to be, the inescapable conclusion is that 
our programs have been scattered, lacking in direc- 
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tion, overdiscussed, and under-achieved. Even 
after the disillusionment engendered by Sputnik, 
when the candid among us admitted that it was a 
mistake not to have used our existing military 
missile boosters (whether Army or Air Force) for 
a satellite launching, rather than starting a “non- 
military” Vanguard booster program, the Eisen- 
hower Administration stuck to its “space for 
peace” guns. This romantic view is still too cur- 
rent. Yet there is no blinking the fact that this con- 
centration on what was considered the proper in- 
ternational image cost us dearly in priceless time 
and effort. 

The history of Project Mercury is itself a 
striking example of switching horses in mid- 
stream. To say this is in no way to reflect on 
the seven brave men who have devoted every wak- 
ing hour for more than two years to their Mercury 
Astronaut training program. But there is strong 
evidence that back in 1959, when NASA took 
over the national man-in-space effort, the Air 
Force, under ARPA direction, and working with 
the old NACA, had just about completed planning 
for a similar program down to selection of a con- 
tractor to build the capsule. The Air Force pro- 
posal, a descendant of a 1956 study called Project 
7969, had been chosen by ARPA in preference to 
an Army plan to fire a manned nose cone in a 
ballistic trajectory (Project Adam: essentially the 
same feat as the Shepard mission) and a Navy 
idea (Project MER) to send a man into orbit in a 
rocket-launched collapsible pneumatic glider. Yet, 
when NASA took over the man-in-space program, 
much of the study with industry of the capsule 
problem was repeated, leading to final selection of 
a contractor and completion of negotiations in 
early 1959. 

In the words of the First Interim Report on 
Project Mercury prepared for the House space 
committee in early 1960: 

“In the [Mercury] program that finally emerged 
the objectives remained the same—namely, to de- 
velop a suitable biocapsule to place a man in orbit, 
to observe his capacity to live and function there, 
and to recover the man and capsule safely. 

“By June 1958, the Air Force had obtained ap- 
proval from ARPA to proceed with study con- 
tracts on the ecological aspects of the manned 
space capsule, through the construction of a mock- 
up. Two three-month contracts, totaling $740,000, 
were awarded to North American Aviation, Inc., 
and General Electric Co., for the life-support 
system development. The two contractors then 
started a Phase I development competition for the 
study and design of a spacecabin and internal 
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ecological subsystems. The competition was con- 
ducted through the contract period, and although 
a winner was selected, the Air Force program was 
not continued as the mission was transferred to 
... NASA ... along with the results of the com- 
petition. Another selection process was later in- 
itiated by the NASA.” 

Also, AIR ForRcE/SPACE DIGEST readers will 
recall that in mid-1958, the Air Force was just 
about to go ahead with a training program for 
future Astronauts. That story was reported in this 
magazine in May 1958 (“Blueprint for Tomor- 
row’s Spacecrews”’). 

To note this historical background is not to 
rake over past and still-controversial technical 
judgments or management decisions, nor to deni- 
grate the hard work that NASA people, in and out 
of uniform, have done under heavy pressures to 
get the agency’s programs going. Nor is it noted to 
suggest that the military, in the services and in the 
Department of Defense, has been all-seeing and 
all-knowing. The checkered history of the Saturn 
engine program, the Army proponents of which 
risked their careers to advance, is a painful ex- 
ample of indecision at high levels. The ups and 
down of Dyna-Soar are another example. 

We will never know now, of course, whether we 
might have beaten the Russians into orbit. It is 
likely that had we shown a real single minded- 
ness on our side of the Iron Curtain after Sput- 
nik, the Russians would have tried even earlier; 
they had the thrust. The point is that since the 
initial shock of Sputnik, we have been involved in 
such an incredible national dialogue over how to 
react to the Soviet challenge—with some segments 
of our society even suggesting that we barely re- 
act at all—that the energy and direction that might 
have spurred our national effort has been sadly 
dissipated. 

For example, the portion of the scientific com- 
munity which luxuriates in the myth that it is part 
of an international citizenry has devoted an enor- 
mous amount of energy to the question of whether 
man in space is even worthwhile. Reputable scien- 
tists have asserted that if all the money going into 
man in space were spent for cancer or other re- 
search, great advances could be made in human 
welfare. Yet in uttering these shibboleths, they 
ignore the fact that in the United States today 
there is no real shortage of money for medical re- 
search, that, rather, the shortage is of qualified re- 
searchers. And they fail to note that the excite- 
men and significance of the space age, used as the 
proper educational frame of reference for today’s 
youngsters, would produce the scientists tomor- 


SPACE DIGEST / JUNE 1961 





row not only to probe the void of outer space but 
also the inner space of human cellular biology or 
of the depths of the sea or the mysteries of the sub- 
atomic world. It should be noted, of course, that 
not all scientific opinion has followed this view. 
In every such dialogue, at meetings, on television 
and through the other media, there are the far- 
sighted who assert that the Soviet challenge must 
be accepted, that space is man’s new frontier, that 
beyond prestige, and an improved military-politi- 
cal position, our society will be the better for hav- 
ing accepted the challenge. 

The stand-patters in the scientific community 
are not the only contributors to our disordered 
dialogue. There are segments of the press, other- 
wise highly responsible, in favor of social ad- 
vances, etc., which find a strange fascination with 
denigrating astronautics and man in space particu- 
larly. For example, an article by Stuart Loory in 
the Reporter magazine recently inferred that great 
things would happen if some of the money going 
into astronautics went instead to the US Informa- 
tion Agency. More money for a vitalized USIA is 
fine, but if the USIA obtains funds at the expense 
of astronautics or other vital programs, then isn’t 
Mr. Loory endorsing the Madison Avenue ap- 
proach—much money for words when there are 
no deeds? We must have both words and deeds, 
as well as the willingness to apply energy and 
funds to the entire spectrum of necessary national 
effort. 

No matter what the carpers—editorial, scien- 
tific, or otherwise—say, this nation and the world 
are headed toward the twenty-first century. Astro- 
nautics is no fad, any more than aviation was. We 
cannot afford any longer to rationalize our short- 
comings. Our partial redemption by the courageous 
Commander Shepard must presage a new dedica- 
tion to the urgent American technological task at 
hand. : 

The National Aeronautics and Space Council, 
under the leadership of Vice President Johnson, 
is understood to be now examining for the President 
the entire national space effort. The Council has 
significant choices to make. It must recommend 
specific astronautical goals to serve the national 
and Western cause. These must include maximum 
efforts, not only to press forward with “working 
satellite” systems for military, scientific, and even- 
tually, commercial uses (imagine a Soviet spon- 
sored worldwide satellite communications sys- 
tem), but also the will to put operational man in 
space to protect freedom and to explore the uni- 
verse. There are (see page 82) indications that it 
means to meet this task.—END 





—NASA Photo 
Astronaut Shepard in 
his spacesuit aboard 
capsule just before it 
was sealed. Once sealed, 
Shepard had to wait 
hours before _blastoff. 


Moment of launch. Red- 
stone lifts gently off the 
Canaveral pad as mil- 
lions, including the 
President, watch tele- 
casting of the first 
US manned spaceflight. 


—NASA Photo 


Astronaut Shepard's ride into 
and return from space, short 
as it was and achieved after 
the Russian manned orbital 
feat, nevertheless provided 
millions of Americans a per- 
sonal identification with our 
space effort. For Shepard and 
his fellow Astronauts the 
cheers were welcome respite 
from the pressures of a pro- 
gram the climax of which is 
yet to come . . . manned or- 


bital flight. 


—NASA Photo 
Historic flight completed, Shep- 
ard, having climbed out of his 
capsule at ocean impact area, is 
hoisted up to the recovery helicop- 
ter which has quickly spotted him. 
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} ASA Photo 
Crew of recovery ship, Navy carrier Champlain, scan 
sky as Marine helicopter brings in Mercury capsule. 


ISHEPARD’S DAY... 
In and Out of Space 


F ANY single event has ever created a 
sense of personal identification for 
America’s millions with the nation’s 
space efforts, it was the May 5 success- 

ful ballistic trajectory flight aboard a Redstone 

rocket by US Mercury Astronaut, thirty-seven- 
year-old Navy Commander Alan B. Shepard, Jr. 

At the White House, and in homes, offices, and 
public places across the land, wherever there was 

a television set or a radio, eyes and ears were 

watching and listening as Astronaut Shepard, after 

sitting in his capsule, the Freedom 7, for some 
hours, finally blasted off at 9:34 a.m. EST atop 
the Redstone. The nation breathed easier as the 
lift-off proved perfect and then settled down to 
follow the fifteen-minute flight that took Shepard 
up to 115 miles altitude and across 302 miles of 
flight path to his ocean impact within sight of the 
recovery carrier, Lake Champlain, off the Bahamas. 

After careful checks by space medics, who de- 
termined that the heavy G-forces, and: the weight- 
lessness encountered during the flight had had no 


| 





deleterious effects, Shepard was flown to Wash- | 


ington for a hero’s welcome and award of NASA’s 
Distinguished Service Medal by the President. 
For Shepard and his six fellow Astronauts, the 
cheers were a welcome respite from the pressures 
of the Mercury program. And the nation hoped 
soon to see US manned orbital flight —ENp 
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Safely aboard the Champlain, Shepard strides across 
carrier deck en route to initial medical checkup. 


—NASA Photo 


Astronaut, flashing smile that soon became familiar 
across the country, talks it over with medics aboard 
the airplane that took him from the carrier to Grand 
Bahama Island for thorough physical examinations. 
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This is one of the test-bays at the Hercules-owned-and- 
operated plant at Bacchus, Utah. Here the third-stage 
engine for the Minuteman rocket was developed and is 
manufactured for the Air Force. The advanced second- 
stage Polaris engine, developed for the Navy at Allegany 
Ballistics Laboratory, is also being manufactured here. 
Hercules’ Bacchus plant is a fully integrated facility for 
research, development, and production line manufacture 
of high-specific-impulse solid-fueled rocket engines. 

As each new design-idea is proved out in roaring flame, 
a net of cunningly placed transducers take the engine’s 
pulse, its temperatures, check its pressures, stresses and 
thrusts. This welter of information is fed, at 20,000 bits 

















per second over 240 separate input channels, to a central 
data acquisition room where it is permanently recorded 
on synchronized magnetic tapes. Meanwhile, as many as 
twelve high-speed cameras exposing up to 3,000 frames a 
second on a quarter-mile of film, keep a visual record of 
everything that happens with thousandths-of-a-second 
accuracy. 


Thus, each test of component, propulsion unit, experi- 
mental design or completed engine yields a maximum 
amount of information ready for computer analysis and 
integration to advance both design criteria and manu- 
facturing methodology. This is just another example of 
Hercules imagination in propulsion engineering. 


Chemical 
Propulsion 
Division 


HERCULES POWDER COMPANY 


wmconPoRatTeO 


Hercules Tower, 910 Market Street 
Wilmington 99, Delaware 
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Once off the firm footing of earth, the most critical need of any 
vehicle is for precise direction. The straight course of a sub, a 
ship, a Jet...the precision track of missile or space vehicle... 
these result from a directional reference of superior accuracy; 
the kind provided by gyros made at Sperry. 


Whatever the application, gyros by Sperry have a common 





denominator: stability. Sperry is dedicated to, concentrates upon, 
stability—absolute directional accuracy, absolute repeatability. 


| The result is seen in the widespread technological successes 
|| achieved at the direction of the Sperry gyroscope. 
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Indifference and Disbelief... 








HOW AMERICA 
VIEWED THE NEWS 
OF SOVIET MAN 
IN SPACE 












































We asked Donald N. Michael, social psychologist 
at the Brookings Institution—whose article “Sputniks 
and Public Opinion . . . the Myth of ‘Impact’ ” 
(Space Dicest, June 1960) readers will recall—to 
comment on the significance of the US reaction to 
the orbital spaceflight by Russia’s Yuri Gagarin. Dr. 
Michael, who has been a leading observer of public 
attitudes toward astronautics and the space age, 
directed the preparation of the recently issued “Pro- 
posed Studies on the Implications of Peaceful Space 
Activities for Human Affairs” report for the National 
Aeronautics and Space Administration. His com- 
ments follow.—THE EpiTors 





HAT can a social psychologist say 
W about the character and meaning of 
American reactions to Russia’s man 
in space? At this writing, we have no 
systematically collected and analyzed poll data to 
work with, and what follows is based on a number 
of quick interviews with “the man on the street” 
as well as on a preliminary analysis of the positions 
of the mass media and various public spokesmen. 
This distinction is necessary because the reactions 
of the mass media and public spokesmen are 
usually not directly reflective of those of the gen- 
eral public. DONALD N. 
Fortunately, or unfortunately, depending on 
one’s values, the behavior of various American 
groups was not surprising or difficult to under- 
stand. Once more, as with Sputnik I, the orbiting 
of Russia’s Cosmonaut provided spokesmen in 
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this country with an excellent excuse for drawing 
attention to their private axe-grinding and their 
public images. It also provided many Americans 
with the opportunity to justify—or avoid—their 
image of themselves and the ways of the worla. 
But probably it provided most Americans with not 
much more than a passing titillation. Some people 
paid close attention to the “mystery” surrounding 
the event but, psychologically speaking, the attrac- 
tions of the mystery had little to do with the sig- 
nificance of the event itself. 

Generally speaking—and that’s all we can do— 
the ways various groups of Americans responded 
to citizen Gagarin’s accomplishment are not very 
different in kind from the ways they reacted to 
Sputnik I, although the proportions holding vari- 
ous attitudes seem somewhat different. 

By far the most frequent responses to the event 
among the public at large were indifference or dis- 
belief. Why? For some people, either attitude pro- 
tected them from facing uncomfortable reality, 
sometimes sensed as Russian technological superi- 
ority, but probably more often as the Russian 
capacity to dig in and work hard to meet goals 
that transcend those of a new car or a Sunday 
backyard barbecue. But certainly the majority of 
those who chose either indifference or disbelief as 
their response to the Russian man in space, did 
not do so out of any deep concern with America 
and space, the sort of concern that is often the 
cause of “denial” psychology. Rather, the indif- 
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ference was part of the larger indifference that fea- 
tures popular reaction to events remote from popu- 
lar daily preoccupations, events that still seem 
magical or circuslike to people. Unemployment, 
Laos, Cuba, and a multitude of other problems, 
could preoccupy them far more directly than the 
eighty-nine-minute circuit of the earth. (These 
comments also hold as well for most of my social- 
science colleagues and their sources of funds who 
ignored this event.) 

As for disbelief, one senses that the factor here, 
in most cases, was a reflection of that unfortunate 


state of mind which has come to characterize much - 


of the average man’s reaction to what happens out- 
side his personal orbit—and, indeed, within it as 
well. This general attitude is well summed up by 
the middle-age businessman who said to me, “Aah, 
everybody’s got an angle these days! Who knows 
what really happened?” 

But another factor undoubtedly contributed to 
the widespread feeling that the Russians had com- 
mitted a hoax, namely, the amount of attention 
given in Congress and in the press to this possi- 
bility. Everyone loves a mystery and everyone 
would like to make a liar out of his enemy, espe- 
cially if his enemy makes him look foolish by his 
acts. Also, of course, it’s some consolation, if one 
can’t prove technical superiority, to imply moral 
superiority—especially if one has an uneasy con- 
science over one’s level of national virtue and moral 
fortitude. The TV scandals still take up space 
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MARTIN NUCLEAR ROCKET PROGRAM 


PAYLOAD e REACTOR DESIGN 
* PROPULSION REACTOR START-UP 
* NUCLEAR ROCKET SAFETY ANALYSIS 
* RADIATION EFFECTS ON ROCKET SYSTEM 
* FUEL ELEMENT DEVELOPMENT 
° VEHICLE DESIGN 
* CRYOGENICS 
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THE PROBLEM DF RADIATION HEATING IN NUCLEAR- POWERED ROCKETS 


The first flight of a U.S. nuclear rocket is targeted for the mid 1960's; but the 
achievement of this objective will depend upon the successful solution of 
many complex technical problems. At Martin, we are investigating all the areas 
listed above in a coordinated program designed to help solve these problems. 
An example of one approach to a problem area is illustrated. It concerns the 
propellant temperature elevation and excessive evaporation that might 
result from intense radiation created by the reactor. 





Martin engineers at Baltimore and Denver are working on several approaches 
to the solution of this problem: 1) separation between the reactor and the 
propellant; 2) continuous cooling of certain components by the cryogenic 
2 SxS 4 propellant; and 3) shadow-shielding of propellant and components. Optimum 
Martin liquid hydrogen test facility SOlution appears to involve a combination of these alternatives, and can have 


at Denver where heat transfer ex- 


periments are carried out. a substantial influence on overall rocket system weight and performance. 
SS 






































ENGINEERS and SCIENTISTS 


° 
SATIN is an example of MITRE’s pioneering 
efforts in large control systems. Excellent 
opportunities are currently available in this 
program for well-trained engineers, mathematicians 
physicists with active, inquiring minds. If you have 
computers, communications, control systems or aircraft and like 


to put new ideas to work, there may be a place for you in MITRE’s THE Ce 
expanding Air Traffic Control activiti 


es. Openings are also available 
at MITRE’s facility in Montgomery, Alabama. 


Inquiries may be directed in confidence to 


CORPORATION 
Vice Presipent — TECHNICAL OPERATIONS 


All qualified applicants will receive consideration for employment without regar. 














MITRE is a nonprofit 
system engineering 
organization engaged Je 
in the design, 
development and 
evaluation of 
command and 
control 


systems. 


A brochure more fully 
describing MITRE 
and its activities is 

available upon request. 
, and 
an interest in 





Post Office Box 208, 33-MT—Bedford, Massachusetts 
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in the national memory. Thus, in spite of the clear- 
cut evidence which was available to our govern- 
ment and which was sufficiently definitive for the 
President to send a wire of congratulations to the 
Russians, the media chose to play up the newsy 
aspect of the accomplishment; namely, did it really 
happen, and if so, how? The media were treating 
the differences of interpretation and garbled in- 
formation precisely the way they would treat the 
trial of a particularly lurid crime. Also, it appears 
that many editorialists and columnists sought and 
found comfort in the spurious belief of hoax, 
much as they found comfort in the equally spuri- 
ous assertion four years ago that Sputnik I suc- 
ceeded because the Russians put all of their tech- 
nical effort into accomplishing that task at the 
sacrifice of many others. 

As usual, this Russian space accomplishment 
produced some clamorous and blatant calls-to- 
arms, with the usual dramatic claims that we must 
rush all-out to beat the Russians to the moon at 
any cost in resources and effort. Again, as usual, 
these assertions were couched in unevaluated con- 
clusions that our national prestige and our military 
future depended on being in space first with the 
most. Apparently, either it is not appreciated in 
many quarters, or if appreciated, not acknowl- 
edged, that prestige is a complicated thing, that 
we know very, very little about the circumstances 
under which it affects the behavior of others, and 
that we know even less about the role of space in 
affecting that behavior. Apparently it seldom oc- 
curs to many of those advancing this argument 
that there may be better ways to project our image 
overseas than to try and recover the image now 
lost forever of being the dominant technology as 
we claimed to be in the world before Sputnik I. 
Finding the most effective role for man in space is 
not something that can be done by casual and 
ignorant pronouncements based on biases and 
bombast, though this is a typically human and 
very American response to crises. 

On the other hand, tnere seemed to be some 
signs of maturing of opinion, both public and pri- 
vate, both before and after the event. In the first 
place, many public spokesmen, including Presi- 
dent Kennedy, did respond quickly and fully with 
public statements congratulating the Russians on 
their accomplishment. There were, too, in some 
quarters, calls for a careful assessment of whether 
or not, and if so, in what ways, man in space is in- 
deed central to the space program in particular 
and to the fulfillment of America’s goals in gen- 
eral. Finally, the media, in collaboration with 


SPACE DIGEST / JUNE 1961 





many spokesmen for science and space, did make 
a very real effort in the days preceding the Rus- 
sian accomplishment, as well as in those follow- 
ing it, to make clear that we knew the Russians 
were going to launch their man first, and that our 
program could not hope to compare with theirs 
at this time. 

Editorial comment and the remarks of some 
pundits appeared to be much calmer and less 
hysterical than they were when Sputnik I took to 
the heavens. This calmer attitude may reflect a 
growing maturity; it may also reflect a subtle, 
growing indifference to space, at least in some of 
the mass media. 

After all, Sputnik I was truly a historical dis- 
continuity, in that it represented the end of the 





American technological hegemony and in that it 
represented the beginning of a new frontier ‘for 
mankind. In a sense, everything after that was and 
will be anticlimax. Those people who pay atten- 
tion to space activities have understood that sooner 
or later man would go into space and that one 
nation might do it before the other, but both and 
perhaps others will do it eventually. On the one 
hand, this calmness is desirable since it permits in 
principle at least a cooler estimate of where we 
go from here. On the other hand, it is discourag- 
ing, since it probably indicates, as some of us have 
foreseen, that man’s inherent conservative tend- 
encies have encouraged a routinization of the idea 
of space and thereby there has been a loss of the 
quickened sense of life and history that some of 
us had hoped it would provide.—ENpD 























“The news of the Soviet space triumph is... as tragic an event 


as if during W orld War II Hitler’s scientists had gone ahead of 


us in the race to develop radar or the atomic bomb. . . .”’ 


Teed 


—Sovfote 


Jubilant Muscovites hail Gagarin, his wife, Khrushchev April 14. 


GAGARIN 


A ‘Tragedy for the Free World 


WILLIAM V. SHANNON 


HEN the Russians confirmed they had 
put a man in space, President Ken- 
nedy, like General Eisenhower on 

m= similar occasions in the past, issued 
the usual polite statement about what a great tri- 
umph it is for mankind and for science. It is no 
triumph. It is a tragedy. 

Mankind can draw no pride and no solace from 
the achievement of a totalitarian system that 
dwarfs and enslaves man. 

Our regret is not motivated by any narrow na- 
tionalistic spirit. If the British or French or any 
other free country had put the first man in space, 
we could sincerely congratulate them. If we felt 
any twinges of envy or regret it would only be the 
innocent kind one experiences in a friendly game 
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Or some other civilized rivalry. But that is not 
true in this instance. 

Fate has made us the trustee of mankind’s free- 
dom. We are engaged in a desperate, hand-to- 
hand struggle with the Communists who have 
already captured control of the great peoples of 
Russia and China and who want to conquer and 
enslave all the rest of us. Anything that nourishes 
the strength of the Soviet ruling clique and en- 
hances its prestige is a misfortune for the cause of 
freedom. And I include the freedom of the Rus- 
sian and Chinese people, for if we in the West are 
resolute and alert and persevering, their long night 
shall know an end. 

The news of the Soviet space triumph is there- 
fore as tragic an event as if during World War II 
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RCA Mobile Microwave 


for Communications 
where needed... 
when needed! 


Standard MM-18 Microwave packages are available 
from RCA to provide extremely flexible communica- 
tions systems for mobile applications. Similar to 
famous RCA equipment that has been proved in 
use by over a million channel miles, this MM-18 
Mobile System provides a broad radio highway over 
which many teletype channels and duplex voice 
channels can be operated simultaneously. The direc- 
tivity of the radio beam and the multiplexing of the 
communication channels assure a high degree of 
security for transmitted messages. Truck-mounted, 
the portable RCA Microwave System also includes 
a tower that can be rapidly raised and easily trans- 
ported from one place to another. RCA Mobile 
Microwave performance matches the reliability 
found in fixed stations. 





MM-18 Systems Ideal for: 








¢ Remote missile bases. 


Command posts to remote launching pads. 





* Command post installations for field maneuvers. 











¢ Siting teams requiring high mobility. 
¢ Emergency installations—Civil Defense. 


Experienced Microwave engineers will gladly pro- 
vide additional information. Contact RCA, Dept. 
W-426, Bldg. 15-1, Camden 2, N.J. or telephone 
WOodlawn 3-8000, Extension PC-4560. 





Also, New MM-600 Microwave Systems. Long haul, high-density 
systems for fixed installations. Designed to comply with CCIR/CCITT 
performance standards. Channel capacity of 600 frequency-division 
multiplexed voice circuits plus service and alarm channel. Alter- 
nately, one r-f channel will accommodate 525-line monochrome 
television; NTSC color TV or 685 CCIR television. 











Mobile Station RCA MM-18 Microwave 
Communication System with portable tower 





The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 









































The Sun Has Set On The Sextant 


Sextant. Navigator’s great friend since 1731. Still valuable to ‘‘shoot the sun” 
aboard ship. But for airborne navigation, it’s a symbol of obsolescence. 
Today, LFE Doppler Navigation Systems provide all-weather 
navigation electronically. Instantaneously. Automatically. Without reference to 
external aids! For fixed-wing, rotary-wing, and V/ STOL aircraft. 


Smallest, lightest, most accurate available, LFE Self-Contained Doppler 
Navigation Systems overcome even the complicated problems of 
helicopter flight. Keep track of every knot travelled. Up. Down. Left. Right. 
Forward. Backwards. Hovering. Drifting. Even in zero visibility, tells pilot 
where he is. Where he’s going. Distance to objective. How to return. 
Operable any weather, any terrain. 


LFE Doppler Navigation Systems are virtually impossible to jam, detect, 
decoy. Low power output, consumption. Smallest antenna aperture. 
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For complete details, write Dept. PI-24. 


LABORATORY FOR ELECTRONICS, INC. + Boston 15, Massachusetts 


Systems, Equipment & Components for Airborne Navigation « Radar & Surveillance » Ground Support ¢ Hydraulic Control 
Automatic Vehicular Traffic Control + Electronic Data Processing * Microwave Instrumentation « Air Traffic Control 























Hitler’s scientists had gone ahead of us in the race 
to develop radar or the atomic bomb. Science, if 
divorced from moral purpose, only makes tyranny 
more efficient. Winston Churchill declared on the 
day France fell in 1940: 

“If we can stand up to him [Hitler], all Europe 
may be free and the life of the world may move 
forward into broad, sunlit uplands. But if we fail, 
then the whole world, including the United States, 
including all that we have known and cared for, 
will sink into the abyss of a new dark age made 
more sinister, and perhaps more protracted, by 
the lights of perverted science.” 

We need only substitute ourselves for the Brit- 
ish and Khrushchev for Hitler in these sentences 
to find that Churchill has described our present 
situation exactly. 

It is all too easy to lose sight of the classic sim- 
plicity of Churchill’s alternatives. 

For example, before’ the year is over we, too, 
may put a man in space. But this will not cancel 
out the immense gains in prestige, particularly 
among the uncommitted peoples, that the Com- 
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munists have achieved by being first in space. 

There is a widespread tendency to minimize the 
struggle for outer space as a matter of no great 
importance. 

Sherman Adams, after Sputnik in 1957, scof- 
fingly inquired why anyone should care about who 
was ahead in outer-space basketball. But outer 
space may be critically important. It may very 
soon be possible to dominate the earth militarily 
by establishing weapons platforms in outer space. 
The military use of space is a subject about which 
we still know comparatively little. 

Undoubtedly, the Soviets concentrate their ener- 
gies on the more flamboyant and politically ex- 
ploitable space projects. They are also, like the 
Nazis, prodigal in using humans for dangerous ex- 
periments. Yuri Gagarin is the first man the 
Soviets have successfully brought back from space, 
but is he the first man they sent up? But these are 
side issues. 

The central fact remains that we are behind 
the Soviets in space technology. Our lag is seri- 
ously damaging to our political interests; it is 
potentially a great threat to our military security. 
We are paying a high price for the antiquated 
thinking, lack of imagination, and bias against re- 
search of former President Eisenhower and for- 
mer Defense Secretary Wilson. 

But the future, not the past, is our primary 
concern. Is the Kennedy Administration doing 
enough? Everyone recognizes the deficits of past 
years cannot be overcome in seventy days. Only 
in 1963 and 1964 will it begin to be apparent 
whether the preparations undertaken now were 
adequate. At least, Kennedy seems not to be as 
complacent as his predecessor was. 

He said in his State-of-the-Union Address on 
January 29: “The tide of events has been running 
out, and time has not been our friend. . . . Life in 
1961 will not be easy. Wishing it, predicting it, 
even asking for it, will not make it so. There will 
be further setbacks before the tide is turned. But 
turn it we must.” 

If this spirit is expressed in timely deeds, our 
free civilization, the heir of Athens, will survive 
the challenge of this modern Sparta.—END 
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William V. Shannon is the Washington columnist 
of the New York Post and a frequent contributor 
of political commentary to many publications in 
this country and abroad. Above is reprinted with 
permission from the New York Post of April 13. 
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Where does Hughes fit 


in the missile picture? 


The modern missile ranks as one of man’s most ambitious achievements. To 
design and build an efficient missile requires a wide range of skills — many 
of which did not even exist a few years ago. 


Today, many firms are pooling their special abilities to speed the develop- 


ment of more effective missiles. 


Hughes is active in a number of these team projects, as well as in the pro- 
duction of complete missile systems. Here are some examples of Hughes’ 


current missile work: 


POLARIS— Hughes is a prime contractor for the 
production of complete guidance systems for the 
Navy’s sub-launched ballistic missile and is a 
subcontractor for the fire control system. 
FALCON —With both radar and infrared guid- 
ance systems, the Falcon family of missiles has 
demonstrated amazing accuracy and reliability. 
To date Hughes has delivered to the U.S. Air 
Force over 30,000 of these high performance air- 
to-air missiles. And Hughes recently began 
production on a new nuclear Falcon missile. 
SIDEWINDER— This Navy air-to-air missile will 
carry Hughes infrared detector and cryostat sys- 
tems in its most advanced models. 

MAULER—A highly mobile anti-aircraft and 
anti-missile missile now being developed for the 


Army, the Mauler will have a Hughes designed 
guidance system. 

TITAN — Hughes is manufacturing portions of the 
launch control systems for this Air Force giant. 


Hughes is also under contract to investigate the 
application of Versatile Automatic Test Equip- 
ment (VATE) for the guidance systems on the 
MINUTEMAN, SKYBOLT, ATLAS, TITAN 
and HOUND DOG missiles. ° 





Electronics is our business. Over 5,000 Hughes 
engineers and scientists constantly search for the 
best way to do jobs never done before—for new 
ways to do old jobs better. Your problem may be 
an opportunity for both of us. 


Creating a new world with electronics 


HUGHES AIRCRAFT COMPANY 






































Cosmonaut Gagarin, clad in 
spacesuit, aboard the van that 
took him to the launch site the 
morning of the orbit flight. 


—Sovfoto 





4, 2 Rees am 


—Sovfoto 
The Cosmonaut took time out to wave farewell to technicians on the pad 


before taking the long ride up to the top of the rocket, where he boarded 
the capsule for his epochal flight. The world heard the news some hours later. 
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Blastoff photo, as released 
by the Soviets, shows 
“gigantic spaceship with 
Yuri Gagarin aboard com- 
ing out of the fiery cloud 
on its flight to the stars.” 




















The Soviets Fete Their Cosmonaut... 


Yuri Gagarin’ Scrapbook 


HE well known Soviet passion for secrecy 
was strongly exercised in the months 
and weeks preceding the April 12 orbi- 
tal flight and return to earth of twenty- 
seven-year-old Red Air Force Maj. Yuri Gagarin. 

Although Gagarin is by now enjoying with his 
family the status symbol of a new government- 
furnished five-room apartment, announced as one 
of his rewards, his name was totally unknown 
to the world on April 11. Yet within hours of 
his successful landing, his picture was the most 
familiar sight in all Russia, a phenomenon the very 
speed of which is a testament to the propaganda 
skills of the Soviets. 

The genesis of earlier stories a few days before 
the Gagarin flight that the Russians had recovered 
an orbiting astronaut who was supposed to have 
been mentally injured by the flight, will, of course, 
never be explained. Whether Gagarin was the 
absolutely first Soviet astronaut, dead or alive, we 
may never know. But his is the name we will re- 
member. 

Here are Soviet photos of the highlights of 
Gagarin’s epochal week.—END 









After the flight, the fete. Maj. Gagarin and his wife, left, are 
honored at a Kremlin reception by a jubilant Khrushchev. 





—Sovfoto 
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LIGHT-WEIGHT UNCOOLED ROCKET NOZZLE 
This drawing is representative of advanced material systems application CERAMIC INSULATOR presents a high-temperature thermal barrier 
in high-performance solid rocket nozzles. to restrict heat transfer into plastic insulation. 
1 TUNGSTEN LINER resists 5000-6000°F flame temperatures and high 5 PLASTIC INSULATION serves the dual purpose of preventing over- 
mass flow erosion forces. heating of outer wall and adds rigidity to the system. 


DIFFUSION BARRIER, stable carbide interface, prevents diffusion of FLANGE AND SPLINE ASSEMBLY of high-strength alloy provides 


carbon into tungsten and eliminates gas pockets between liner axial load distribution and allows nozzle to ‘be assembled from 
and heat sink. the inside out. 


GRAPHITE HEAT SINK provides rapid absorption of heat from liner OUTER SHELL of filament-wound plastic provides maximum effi- 
into graphite. Shape is a function of application requirements. ciency on strength-density basis. 
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MARQUARDT =The Qualified Source 
for Complete Rocket Nozzle Systems 


Marquardt’s continuing programs of research, 
development, and fabrication in the ultra-high 
temperature areas of refractory metals, metal re- 
inforced ceramics, and other composite materials 
provide a single, complete source for complex 
rocket nozzle systems. This capability is fully docu- 
mented by a proven record of materials engineer- 
ing, processing, and production accomplishments. 


Marquardt’s unique ability to produce intricate 
components and systems for the aero-space and 
defense industries is substantially supported by 
company sponsored research programs in manu- 
facturing operations. New levels of efficiency and 
economy in fabricating techniques are tangible 
results of these programs. Development studies 
are presently being conducted in high-energy form- 
ing of tungsten sheet into radical shapes imprac- 
tical to form by standard processes; in improving 
techniques in welding pure tungsten sheet; in pro- 
ducing spin forged tungsten castings and forgings 
on a high-volume basis. 





Significant materials and manufacturing achieve- 
ments at Marquardt include the development and 
production of spun tungsten rocket nozzles ; a wide 
variety of nozzle liners and parts; fixed and vari- 
able afterburner nozzles; complex attitude pro- 
pulsion systems and controls; and ramjet nozzles. 


Sixteen years of technological experience gained 
in research, development, and production of a 
broad range of power systems for atmospheric 
and space flight are important benefits offered by 
Marquardt engineers. This leadership combined 
with extensive facilities provides an exceptional 
capability for the development and production of 
reliable high-temperature materials and struc- 
tures. Detailed information about Marquardt’s 
advanced manufacturing capability may be ob- 
tained by writing Corporate Director-Marketing, 
The Marquardt Corporation, 16555 Saticoy Street, 
Van Nuys, California. 


Engineers and scientists experienced in these or 
related fields will find it rewarding to discuss 
career futures with Marquardt. All qualified appli- 
cants will receive consideration regardless of race, 
creed, color, or national origin. 


a 


arquardt 


CORPORATION 


‘CORPORATE OFFICES, VAN NUYS, CALIFORNIA 


THE 





ASTRO @ OGDEN DIVISION 
@ POMONA DIVISION 





@ POWER SYSTEMS DIVISION 


SPIN FORGE — Capable of exerting an accurately controlled 


million pounds working force, this Spin Forge flow forms 
seamless components up to 5 ft. in diameter and 15 ft. long. 


EXPLOSIVE FORMING — This process makes possible the 
volume production of heretofore impractical-to-form shapes 
with tolerances difficult to attain with conventional methods. 


TM-1 TEST MACHINE — The auto-dynamic elevated tempera- 
ture test machine conducts tensile, creep, stress-rupture, 
compression tests of metals at temperatures up to 5000°F. 
Programming of mission load-temperature-time parameters 
may be performed. 
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WILLIAM LEAVITT 
Associate Editor, Space DicEest 


For the Administration: 
An Astronautiecal Acid Test 


The Kennedy Administration, which campaigned 
for election on a platform that included strong 
criticism of its predecessor’s conservatism on 
astronautical spending, shows signs of a new phi- 
losophy on space programing that will involve 
heavier funding for fiscal 1962 than it had earlier 
called for. 

Reports from the newly reactivated National 
Aeronautics and Space Council indicate that the 
Administration will soon recommend a $600 mil- 
lion increase in spending. On the NASA side, this 
would be mostly for Apollo, Rover (see below), 
and “working satellite” systems, and would amount 
to some $500 million, the remaining $100 million 
going to military space projects. The President, on 
the heels of the Shepard feat, indicated but did 
not spell out with any exactitude that he would 
request additional funds for NASA _ programs 
beyond the initial requests made in March, which 
amounted to some $125 million over the Eisen- 
hower fiscal 1962 request for NASA. 

Pressure for more money has been strongest 
within the House Committee on Science and 
Astronautics which, during the very week of Astro- 
naut Shepard’s successful ballistic flight, author- 
ized some $88.7 million worth of increases over 
initial Administration requests for fiscal 1962. 
The committee added $50.2 million to Project 
Apollo, the proposed NASA successor program to 
Mercury to orbit a three-man-carrying capsule, 
first around the earth, and later around the moon; 
$23.5 million to the NASA-AEC Rover space 
nuclear propulsion program; and $15 million to 
the NASA solid-fuel propulsion programs. It 
should be pointed out, of course, that these are 
authorizations and not appropriations. Those must 
come separately and need not be spent by the 


Kennedy Administration if it chooses to do other- 
wise. 
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The President, under the heavy pressure of 
events ranging from the Cuban failure to the prob- 
lem of saving what is left of Southeast Asia from 
the Communists, has more than any man ought to 
have to think about. He cannot be expected to 
absorb the technical details of every proposed 
space program, and is, therefore, heavily de- 
pendent on his scientific advisers and the National 
Aeronautics and Space Council, under the chair- 
manship of Vice President Johnson, for counsel 
on what pace the national space program should 
take. The first group, it is reasonable to suggest, 
has struggled with a basic question; how can the 
country catch up with the pace-setting Russians 
without at the same time establishing the sort of 
crash programs that politically are almost impos- 
sible to operate in a peacetime (albeit cold-war 
oriented) economy. This basic dilemma is com- 
plicated by (see page 59) the resistance of a con- 
siderable portion of the scientific community which 
regards man in space as a suspect concept. Like 
the rest of us, the President’s science advisers have 
to listen to the “go-slow” arguments. 

But there are ways, and apparently they are 
being discussed now, of recouping some of the 
technological prestige shaken by Soviet advances. 
Renewed study by the Administration of industry 
proposals for communication-satellite systems is 
one indication that “working satellite” systems 
may be pushed at a fast enough rate so that our 
technological capabilities can again be dramati- 
cally presented to the world. 

On the matter of spaceborne communications 
systems, for example, International Telephone & 
Telegraph Corp.’s Dr. Henry Busignies puts it this 
way: 

“There is a field where US science and tech- 
nology stands in the forefront . . . electronic com- 
munication. This favorable condition demonstrates 
the capabilities of the US communications indus- 
try. This industry is... able . . . to take full ad- 
vantage of . . . opportunities offered by the space 
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LOW POWER ENVIRONMENTALLY PROVED...AVAILABLE NOW! 


Delco Radio’s new silicon digital modules operate on less than 4 mw. of power 


per logic stage. They are rugged enough to withstand extreme environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 


less than 12 grams and occupies less than one-half cubic inch. The basic set of modules 
includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi- 
brator and an astable multivibrator. From these basic units larger computer subassemblies 


can be assembled, such as shift registers, adders, binary counters, decimal counters 
and timing devices. A range of applications—from small scale switching circuits to 
large computers can be satisfied with these modules. Environmentally proved to: 


SHOCK VIBRATION HUMIDITY OPERATING ACCELERATION 
4 ,000G's in all planes 15G’s at 10 to 2,000 cps 95% at max. temp. TEMPERATURE 20G’s 
RANGE 
— 40°C to +100°C 


STORAGE OR 

STERILIZATION 
TEMPERATURE 
— 65°C to 4125°C 
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Data sheets are available. Just write or call our Military Sales Department. [DELCO 


Physicists and electronics engineers: Join Delco Radio’s search for new and better products through Solid State Physics. 


PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS FRADIO 


Division of General Motors e Kokomo, Indiana 
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Designing a plane to ride triple-sonic shock waves like a 


SU rfboard For years manned aircraft have 


been imprisoned in their own V-shaped shock waves 
which were created when traveling at high speeds. These 
waves caused a tremendous increase in drag, and a con- 
sequent heavy penalty had to be paid in fuel consump- 
tion, limiting the range of supersonic flight. 

This was the problem facing the engineers at the Los 
Angeles Division of North American Aviation as they 
designed the Mach 3 B-70 Valkyrie airplane-for the Air 
Force. The answer lay in an entirely new principle of 
aerodynamic science which had been discovered by the 
former National Advisory Committee for Aeronautics. 
This principle was that, properly designed, a triple-sonic 


aircraft could actually ride its own air patterns somewhat 
like a surf-rider on the crest of a wave. 

North American engineers set out to design a wing 
and undersurface which would make use of this aero- 
dynamic principle. The result was a delta wing shaped in 
the V which would be made by air waves when flying at 
Mach 3 speeds. The design was highly practical. With this 
new design advance, there now exists a means for manned 
aircraft to not only reach triple-sonic dash speeds, but 
to cruise for intercontinental distances at them. 

Advanced design achievements like this will help sus- 
tain America’s leadership in aircraft by making possible 
the Mach 3 B-70 and future commercial aircraft. 


Builders of the B-70 Valkyrie 
THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. Ae 
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—NASA Photo 
Artist’s rendering of the working parts of NASA’s 
Explorer XI astronomical telescope satellite, sent 
into orbit from Cape Canaveral April 27. Purpose 
of the satellite is to determine the sources and nature 
of gamma and other forms of radiation in space. 


age and to make satellite communications a reality 
of great benefit to the world and to the US and its 
prestige.” 

The Space Council’s role in Administration 
space philosophy is apparently emerging strongly. 
After an overly long wait, Dr. Edward C. Welch, 
the able former assistant to Senator Symington 
and a man credited with real understanding of the 
national space and missile programs, was named 
to head the Council’s staff. Since assuming his 
post, he has been reviewing all national programs. 
One question that had cropped up in House com- 
mittee hearings was whether the Space Council 
would be purely an advisory body and if so 
whether such a purely advisory body could pro- 
vide the needed over-all guidance for a national 
space program with specific objectives. 

Whether the space council would be a manage- 
ment as well as advisory device was a question 
answered this way by Dr. Welch as he testified to 
the House committee: 

“. . No, except to the extent that giving advice 
does help management. We would not anticipate 
the Council would in itself do any managing of 
other agencies. 
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“I would also add, referring back to my previ- 
ous testimony, about resources and effort, that 
really what we have lacked to a degree has been 
this necessary sense of urgency as to the question 
of management.” 

In reply to another question, Dr. Welch added: 

“So there isn’t any question about my testi- 
mony, I want to make it clear we are not going to 
[manage NASA] or manage the Department of 
Defense or some other agency.” 

The fate of the Space Council’s reported fund- 
ing boost urgings will provide a real acid test of 
the Administration’s intentions. If the Space Coun- 
cil’s proposals prevail, the signs will point to a 
really planned national program. It has to be ad- 
mitted, though, that the new Administration’s space 
policy inheritance from its predecessor (and it is 
not beating a dead horse to point it out) has been 
incredibly difficult. Programs and policies that were 
established years ago are hard to alter. On the 
question of building the thrust needed to put us 
really in the big-payload, manned and unmanned, 





The free world’s largest rocket test stand, at Edwards 
Rocket Site, Calif., to be used to test the 1.5-million- 
pound-thrust F-l rocket engine under development 
for NASA by the Rocketdyne Division of North 
American Aviation, Inc., is nearing completion. The 
stand, towering more than 250 feet above the Mo- 
jave Desert, will accommodate two of the enormous 
space engines. Full-scale testing of the F-1 single- 
chamber engine is expected during the summer of 
1961. Each test will check up to 200 separate engine 
functions, with data relayed to the control center. 
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business, as many people have insisted, just adding 
money at this point will not automatically create 
new impetus. And the organizational structure 
which was established by the 1958 Space Act is 
well-nigh frozen into place by now. Empires built 
are difficult to dismantle. 

The nagging question persists—is there some 
way we can speed up our effort without pushing 
the panic button? 

The answer seems to be the one offered by con- 
cerned observers over and over again. It is two- 
fold. President Kennedy’s scientific advisers must 
press for a policy of boldness in setting national 
astronautical goals, and this will require strong re- 
sistance to the scientific stand-patters who keep 
perorating against astronautics. It will also require, 
and this should appeal to the pragmatism of the 
new Administration, examination of astronautical 
efforts that can serve not only international pres- 
tige needs but also help solve earth-bound prob- 
lems. The above-mentioned communication-satel- 
lite system is certainly a prime candidate for such 
multipurpose use, as are worldwide weather sys- 
tems, and the Midas-Samos early-warning and 
reconnaissance satellite systems, which have been 
out of the news lately, but which retain their enor- 
mous potential for dramatic Western strides in 
seizing initiative from the Soviets. 

The greatest danger now to the US astronautics 
program, in a very strong sense, is what Donald 
Michael points out in his commentary on the re- 
action of the US public and media to the Gagarin 
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! NASA’s Centaur 
test vehicle is 
hoisted from 
San Diego, 
Calif., dock 
prior to trip to 
Sycamore Can- 
yon, Calif., for 
engine and sys- 
tem static tests. 
Centaur engine, 
liquid-hydrogen- 
powered, will 
be capable of 
orbiting four- 
and-a-half-ton 
payloads, also 
will be used for 
unmanned 
lunar landing 
missions. 


feat. Toward the end of his article in this issue 
(see page 67) he talks about what appears to be 
a routinization of national attitudes toward space. 
If such a ho-hum feeling is allowed to pervade the 
new Administration, there is a real danger that 
the errors of omission of the past several years 
will be compounded. It is to be fervently hoped 
that the Space Council’s “new frontier” will be ex- 
plored. 


Reporting in Depth 


Because so much was written in the press prior 
to and after the successful Shepard flight which 
one way or another gave the public the impression 
that it was a giant step closer to the Russian pre- 
eminent position, it is worth quoting in part here 
an incisive story by William Hines, science editor 
of the Washington Star, published May 4, on the 
eve of the shoot: 

Mr. Hines wrote: “There are probably several 
million people in the United States today who are 
firmly convinced that the government is on the 
point of putting a man in orbit... . The immi- 
nent... launching... is not a prolonged man-in- 
space attempt. Standing by itself, it is not much 
more than the up-and-down ‘Project Adam’ exer- 
cise which Wernher von Braun suggested a couple 
of years ago and which was denounced by space 
administration officials as a ‘stunt.’ ” 

“Secondly,” Mr. Hines continued, “there is the 
widespread assumption that profound scientific re- 
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Multicontoured oil cooler is 
section of fan exhaust duct 











Conventional oil cooling system 
Includes: A. Duct B. Heat 


exchanger C. Door D. Actuator 


ic =Ye [0 foy- a -j - 4-3 
weight and drag... 


This finned surface oil cooler, used 
for cooling constant speed drive or tur- 
bocompressor lubrication oil circuits, 
is a structural member of the fan ex- 
haust duct. This eliminates the need 
for air scoops and special ducting. 
These installations are already in use 
on Boeing 707-720B turbofan aircraft 
and may be shaped to any configura- 





tion at extremely close tolerances. 
Comparable in price to conventional 
heat exchangers, they are even more 
reliable and have a longer service life 
because of their basic simplicity. 
Unique manufacturing techniques 
developed at AiResearch enable this 
aluminum unit of welded and all- 
brazed construction to withstand se- 


CORPORATION 
AiResearch Manufacturing Divisions 





vere structural and pressure loads. 
Similar units have been developed for 
non-by-pass gas turbines and ram air 
ducts. This major breakthrough in 
heat exchanger design and fabrication 
is the result of more than 20 years of 
experience by the company in the de- 
sign, development and production of 
heat transfer equipment. 


¢ Please direct inquiries to the Los Angeles Division 


Los Angeles 45, California + Phoenix, Arizona 
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





LARGE SOLID BOOSTERS 
FOR SPACE SYSTEMS 


Final check-out of motor processing and handling 
equipment for world’s largest solid propellant booster 
presently under development at United Technology 
Corporation’s new facilities. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 
Capability backed by four decades of propulsion experience 
P.0. Box 358, Sunnyvale, California 





Full scale physical properties case for one segment being lowered into one of the enormous curing ovens at UTC’s Development site. 
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sults are going to flow from the MR-3 flight. Ac- 
tually, this is primarily an engineering test of a 
system designed to carry a man into space and 
sustain him there. Scientific findings are quite 
likely to be nil. . . . Thirdly, the belief is current 
that important new thresholds of experience are 
going to be crossed by Mr. Shepard. The fact is 
that this Astronaut has already been subjected to 
all the physical stresses of space life except pro- 
longed weightlessness. . . . Fourth, people seem to 
think that Commander Shepard will be steering 
his capsule expertly through space, much as Mr. 
[Joseph] Walker pilots the X-15. As a matter of 
fact, Commander Shepard’s manipulative tasks 
will involve limited attitude control of the capsule 
principally to test his ability to function in zero-G 
and heavy-gravity situations. In no sense will his 
life depend on his ability to fly the machine. Fifth, 
it is assumed that . . . Shepard’s flight will pro- 
vide avid scientists with important answers to 
questions about spacemen generally. In reality, 


the only information . .. will be limited data on 
one very special man. .. . A narrative [by another 
Astronaut] might be quite different. . . . Finally 


there is the notion that somehow the major objec- 
tives of this flight could not be achieved unless a 
man was aboard. This is true of only one of the 
major objectives: that of testing a man in a fifteen- 
minute flight profile involving six Gs up, eleven 
Gs down, and five minutes of zero G. . . . How 
the capsule behaves when occupied by a 170- 
pound man could . . . be determined with... 
instruments and... . ballast. 

“None of these facts denigrates in any way 
Commander Shepard’s personal valor,” Mr. Hines 
wrote, “. . . but they do serve to place in focus 
the significance of MR-3. [MR-3] is necessary to 
test men and equipment for a job that will be done 
late this year or early next year. This is its total 
importance.” 

We have a feeling, after watching and hearing 
Commander Shepard’s post-shot performance, 
that, were he a newspaperman, he would have 
written that kind of a straightforward story him- 
self. 


Space Capsules 


SEN. HUBERT HUMPHREY, Democrat of Minne- 
sota, has proposed a cooperative INTERNATIONAL 
SPACE YEAR for astronautical research and ex- 
ploration. Humphrey made the suggestion at the 
Nineteenth American Assembly, held May 6— 
day after the successful ballistic flight of Astro- 
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Artist’s sketch of USAF radio and space research 
facility under construction at Tyngsboro, Mass. The 
120-foot-wide saucer-shaped antenna is enclosed in 
Fiberglas and aluminum radome to provide pro- 
tection against solar heat and wind pressure damage. 


naut ALAN B. SHEPARD, JR.—at Columbia Uni- 
versity’s Arden House. The Senator suggests that 
the Space Year be patterned after the INTERNA- 
TIONAL GEOPHYSICAL YEAR, which he says paved 
the way for the present international agreement 
on Antarctica. “We can and should launch an In- 
ternational Space Year with the hope that it would 
lead to the same type of treaty,” he told the As- 
sembly. “We must begin now to seek the conclu- 
sion of an agreement that would forbid military 
activities in outer space or national claims to any 
bodies or portions of outer space,” the Senator 
added. He also called again for establishment of 
an INTERNATIONAL SPACE PEACE AGENCY, under 
auspices of the United Nations, but as a sepa- 
rately functioning organization. Such an agency, 
under the Senator’s plan, would work out space 
control agreements, develop safeguards and in- 
spection systems. 

Spaceflight, the magazine of the BRITISH INTER- 
PLANETARY SOCIETY has two interesting, brief 
articles in its May 1961 issue, one on the capa- 
bilities of spaceborne reconnaissance cameras, the 
other on the possibility of superior galactic com- 
munities. .. . An inexpensive paper-bound edition 
of PROPOSED STUDIES OF THE IMPLICATIONS OF 
PEACEFUL SPACE ACTIVITIES FOR HUMAN ArF- 
FAIRS, prepared by the BROOKINGS INSTITUTION 
for the National Aeronautics and Space Ad- 
ministration, is available from the Institution. 
An excerpt from the Brookings report appeared 
in SPACE DiGest (“Astronautical Attitudes,” Feb- 
ruary 1961). Write to the Brookings Institution, 
1775 Massachusetts Ave., N.W., Washington, 
D.C., for information and availability. The report 
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was prepared under the direction of DONALD N. 
MICHAEL, a social psychologist who has pioneered 
in the exploration of public attitudes toward astro- 
nautics and whose commentary on doubts ex- 
pressed in this country about the Soviet man-in- 
space feat in April appears on page 67 of this 
issue of SPACE DIGEST. 

If you’re up to plowing through all 1,392 pages 
of it, or if you want a comprehensive tome on ex- 
isting thought in the field of space law, you should 
check on the availability of LEGAL PROBLEMS OF 
SPACE EXPLORATION—A SyMPOsIUM, prepared 
by the Legislative Reference Service of the 
Library of Congress for the SENATE COMMITTEE 
ON AERONAUTICAL AND SPACE SCIENCES. There is 
much solid information and opinion in the re- 
port, plus excellent bibliographical material. We’re 
pleased to note that AiR ForcEe/SpAcE DIGEST 
shows up nearly twenty times in the bibliography. 
Write to the GOVERNMENT PRINTING OFFICE, 
Washington 25, D.C., and ask about Document 
26, Senate, Eighty-seventh Congress. 

A brief and bright study for the interested lay- 
man of man’s older and newer ideas of the cosmos 
is Offered by Changing Views of the Universe, 
(Macmillan, New York, $3.95, 187 pp.), by Brit- 
isher COLIN A. RONAN, a Fellow of the Royal 
Astronomical Society. The book is the opener in 
a series of six to be issued under the general title, 
A SURVEY OF ASTRONOMY. The series, designed 
for the nontechnical reader, is edited by Mr. 
Ronan; associate editor is PATRICK Moore, also a 
well known British astronomical figure. . . . An- 
other interesting new book is Music of the Spheres 





(Houghton Mifflin, Boston, $6.95, 599 pp.), by 
Guy MurRCcHuIE, a lyrical journey for the nonscien- 
tist reader through the world of space and time. 
Mr. Murchie, who illustrated the book himself, is 
a writer who has done everything from school- 
teaching to climbing Mount Olympus. 

PROFESSIONAL MANPOWER AND EDUCATION IN 
COMMUNIST CHINA, a report on Red China’s 
efforts to meet present and future technological de- 
mands, has been released by the National Science 
Foundation. Prepared by LEo A. ORLEANS, senior 
research analyst in the Library of Congress, the 
report regards Chinese education as impressive 
in quantity. But it suggests that quality standards 
are debased by an overly large number of facul- 
ties and facilities, and by the pushing of great 
numbers of Chinese students into programs that 
combine academic studies, labor, and political in- 
doctrination. “The general quality of the present 
college graduates in China is usually quite low. 
Those who received their training in the West 
prior to 1950 and the few thousand selected stu- 
dents who have been trained in the Soviet Union 
since then remain the core of the professional 
manpower,” according to the report. Yet, in view 
of the magnitude of the multifold problem of 
combating illiteracy, training teachers, developing 
skilled workers, introducing universal primary edu- 
cation, and developing the core of key scientific 
and technical personnel, the quantity approach 
now used seems quite adequate to present national 
needs, the report says. Copies are available from 
the Superintendent of Documents, GPO, Washing- 
ton 25, D.C. Price is $2.—ENpD 





Don’t move, Ooga, it looks carnivorous! 
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CALTECH'S JPL RANGER, 

to carry research instrument packages 
to the moon, will rely upon precision 
design, construction, testing and 


performance of Motorola electronic 





| 
| 
equipment. Comprehensive measurements 
| 


on 


of operational and navigational data 
the aboard will be assembled for transmission 
by its Flight Data Encoder. An all 
moon... solid state Transponder generates 


requires the telemetry carrier, receives ground 


commands, and translates carrier 


Motorola ; 
frequencies for two-way Doppler velocity 
systems measurements. ¥ In laboratories and 
at launch site, Payload Test Sets will check 
reliability 


out the spacecraft RF communications 
system. At NASA’s transmitter and receiver 
sites, Calibration Beacons will check 
command transmitter performance and radiate 
precise signals to test telemetry receivers. 
% Motorola’s participation in Ranger lunar 
probes demonstrates its space communications | 


capabilities for frontier programs. 


Military Electronics Division AM MOTOROLA 





CHICAGO 51, Illinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East McDowell Road 
RIVERSIDE, California, 8330 Indiana Avenue 


Qualified technical personnel 
are invited to apply 











Vid 
WY Y 


One of the primary needs in the next generation of our 
space program is for a reliable “space bus”—a vehicle 
versatile enough to carry a variety of exploratory packages 
to the moon and possibly to the near planets. Once it is 
injected into a lunar or planetary trajectory, this bus will 
have to guide itself to its destination, accomplish a soft 
Janding, release and activate its payload. 

The problems involved in the design and fabrication of 
such a vehicle, as well as the various payloads it might be 
expected to deliver, are being intensively explored at 
Norair. These investigations cover guidance, communica- 
tions and position sensing systems, thermal and environ- 
mental conditioning, structural and material development 


NEXT STOP: 
MARE IMBRIUM 








and a host of other in-house capabilities. Expanded work- 
ing groups in all essential areas are coordinating their 
efforts in the search for practical, integrated solutions to 
these problems. 

This determination to research problems as thoroughly 
as possible, the ability to concentrate such a wide range of 
technologies toward their solution, and the added ability 
to translate the results into working hardware are prime 
assets of Norair in the space age. 
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The issue is drawn. The battle is joined. Red and White, 
implacable enemies, lock in conflict. The start of bloody hostilities? 


Not quite. This isn’t war, it’s .. . . 


WIN, LOSE OR DRAW 


O WE have a missile gap? Deterrent gap? Space 
gap? Intelligence gap? 

I don’t know—although I have my suspicions. 

But what I do know is this: We have a home-strategy- 








The author, who preferred to remain anonymous, 


declares a good, home-war-strategy game would be game gap. This creates a further gap in our national 
just the thing to develop public understanding of grasp of reality in the world around us. 

the issues before us. He sets down the rules, declaring I have before me, I am glad to say, the rules for a 
that they are “easy” but provide problems closely game to fill this gap. I will pass them on in due course. 
related to the Real Thing. First, may I offer these general observations by way 





of introduction. 
Talking about war is the most popular sport of our 
time. 
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Strategy is now Everyman’s concern. 

Pick up almost any edition of your daily newspaper, 
and there, running through the pages, goes the defense 
dialogue: Limited war or general war? Manned air- 
craft or missiles? Massive retaliation or finite deter- 
rence? Should we use tactical nuclear weapons? How 
much aerospace power is enough to ensure national 
survivalP How much should we spend on defense? 

Around and around the arguments rage, in and out 
of public print, from barber shop to boudoir to board 
room. Questions of high policy have become very 
personal things. 

But, with all this, do we have a single, simple, at- 
home method of testing theories and actions to meet 
national emergencies? At think-factories, at universi- 
ties, even within government and the armed forces, 
such test methods, or games, have come into use. 
There has, however, been nothing at a less professional 
level to allow wide participation in this critical area 
of national decision-making. We might consider such 
a simpler-yet-authentic game as a sort of painting by 
the numbers in the strategy field—easy, but it gives 
you the feel of the thing. 

Here, then, is a game by which the Amateur Strate- 
gist can become more Compleat. The game combines 
the features of Monopoly (money), chess (strategy), 
Gettysburg (manipulation), checkers (tactics), bridge 
(planning), dice (chance), poker (skill), and Tarot 
(the uncertain future). Some of these elements, nat- 
urally, play larger parts than others. Any one can be 
emphasized by the player. 

We might call this new game “Win, Lose, or Draw,” 
a reasonably satisfactory catch-all title. On the other 
hand, the name of the game really depends on how 
it is played. 


Basic Rules 


The Game, at any rate, is a two-person, zero-sum 
strategic game representing a contest between two 
coalitions with a possible nuclear duel as the outcome. 
The price of the real-world game is $41 billion per 
year for each coalition leader, on a calculated risk 
basis. This explains why it is a Game only two can 


play, although individual members of the real-worldf 
coalitions would like to seem to play. 

For the purpose of the game, White and Red coun- 
tries are prime powers in their respective power bloc; 
(White’s bloc is an Alliance), and their preparations 
to forestall or fight a General War dominate the po- 
litical and military behavior of their allies. These 
allies (Red’s are called Satellites, a condition of po- 
litical servitude equivalent to being a Puppet, or Slave 
State)—are the sum—or “values’—for which White 
and Red vie. All Red Satellites are Pink by White 
definition. White allies retain their own colors; several 
others are Gray. 

These imaginary states remain in the Game at all 
times as values. If a Gray nation turns Pink as the 
result of some Red gambit, it becomes a _ positive 
value accruing to Red and detracts an equal amount 
from White’s prestige. If Red loses a Pink, that state 
may become a White ally or turn Gray; White values 
either. 

There are a number of Gray states which can ob- 
tain—as a general rule—military and economic assist- 
ance from either White or Red, depending on the 
direction of the political rip tide at the moment. 

Black Country is more or less Gray, but is recog- 
nized as an important value for both White and Red. 

A couple of White’s allies are beginning to look 
sort of Rust colored. 

If Red loses control over Yellow, its most massive 
Satellite, the name of the Game may have to be 
changed. 

Simulated defense procurement is fundamental to 
the Game. Although White and Red have essentially 
the same defense budgets, Red may buy for a “pure” 
strategy. In the past, White cherished several systems 
—or doctrines—simultaneously. It has bought a variety 
of strategies, with sentimentality sometimes a factor. 

The weapons that White and Red will duel with 
are the product of imagination, technical competence, 
and decision. Weapon systems discovered with hind- 
sight and then accelerated invoke high-cost penalties. 
A weapon system which replaces an obsolescent sys- 
tem on an orderly state-of-the-art basis sometimes 
costs only twice as much as the old one. 
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orlde 
= Player Policies and Objectives 
unt Peacetime policies and objectives affect the way 
locs war starts and the way forces are designed for this 
10ns§ contingency. To heighten the possibility of a war with 
POF nuclear weapons between the two players, Red is 
1€S€F siven policies and objectives which differ sharply— 
POF and perhaps irreconcilably—from White’s. 
ave Red is committed by his political dogma to any 
hite | strategy which will win the countries in White’s alli- 
hite ances, and all Gray countries. Red’s system is totali- 
eral tarian, iconoclastic, ruthless. Red has the capability 
to produce the systems and forces required for any 
all strategy he selects. For instance, being landlocked 
the and closer to most of White’s allies than White, Red 
‘ve | regards naval forces less in the light of their tradition 
unt? (rather dismal) than as a means of neutralizing 
ate} White’s mobilization base. Red generally favors the 
ues > monolithic—as opposed to the precise—approach to 
war. 
ob- Red is capable of initiating hostilities whenever it 
ist- ¥ considers the time ripe for an outright Win. Red be- 
the lieves this, and White believes that Red believes. 
8- Red excels at Gamesmanship, and thinks that 
ed. the name of the Game is Win. 
ok 
White Country gives the appearance of favoring a 
ve T policy of not Winning, but of not Losing either. In 
be | the past, White has considered that it was Winning 
if it postponed war by maintaining a superior nuclear 
to [| capability. White has the capability to support a 
lly Winning strategy but lately shows a tendency to em- 
e brace novel and untested concepts—such as that of a 
ns smaller force frightening a larger. Red’s doctrine is 
ty | not clear on deterrence and Red players will continue 
or. to deny that it is part of any Red strategy. 
th White would like to have all Gray countries enter 
e, its orbit on a voluntary basis but it is willing to offer 
d- inducements to convince the wavering. White doesn’t 
’S. want to acquire Yellow but is nervous about it be- 
S- longing to Red. (White maintains that it already has 
eS the real Yellow. Red neither believes this, nor that 
White believes that Red believes it. ) 
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White is conditioned by its early history against a 
strike-first policy except as the result of a gross provo- 
cation, like an attempt by the Indians to repossess 
land. It is more likely to react, in a conventional but 
unconvincing way, to a kick under the table in its 
SEATO, which is inflamed and tender from repeated 
attacks of Khrushchevitis. 


Defense Procurement 


Each player is issued a ten-year supply of “money” 
at the start of the Game, or $410 billion. White 
Country is rich, and, having the most to lose, allocates 
nine percent of its Gross National Product for defense. 
Red is comparatively poor, but hopes to become rich, 
and devotes some twenty-five percent of its GNP to 
military spending. 

Players buy hardware and forces toward an end 
position of ten years—game time—from the start of 
play. The price of defense items is roughly equivalent 
for both. If the players have a strategy and force struc- 
ture in mind at the start, procurement is simplified. 
Red’s procurement rate is 5/3 as fast as White's. 

Red pays nothing for intelligence, this being both 
free and the privilege of White’s fourth estate to re- 
port and comment on. White buys all intelligence 
(Red being a closed society,) and is roundly abused 
for doing so. Half of what Red procures in hardware 
and bases is unknown to White. 

To be credible for either player, a “Win” strategy 
must include substantial sums for civil defense. 

Money spent on research and development can have 
an important payoff in weapon effectiveness. Sub- 
stantial sums invested in research for an anti-ICBM, 
for instance, might reduce Red or White missile 
worth by a factor of four. Probabilities of break- 
throughs are determined by chance, as a one-in-270 
proposition. Ultraexotic and “absolute” weapons can- 
not be ruled out altogether, but the probability of 
attainment jumps to one-in-588: equivalent to draw- 
ing a pat full house. 


Game Materials 


The Game is played on a polar projection, scale 
1:10,000,000. For ease of play, grid overlays are pro- 
vided; the distance between grid sections is 500 
nautical miles, related to the speed of current jet 
bombers. B-70 type weapon carriers move four spaces 
at a time. 

There is no grid for missiles. Missile action is 
treated as instantaneous. 

Grids for movement of surface forces can be made, 
but Mercator projections must be used and the scale 
reduced to 1:1,000,000. Surface movements also re- 
quire a slower Game time (on the order of 400-to- 
one) and a larger Game room: a vacant hangar to 
accommodate the necessary maps, if one is available. 

Maps of the near lunar landscape can be had from 
the United States Army Corps of Engineers. 

For accounting purposes, elements with a nuclear 
capability are represented by individual symbols. 
These may be cut out of advertisements in current 

(Continued on following page) 
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WIN, LOSE OR DRAW 





periodicals and pasted on cardboard. Technical data 
can be obtained from British, French, and Swiss trade 
publications. Editorials from these magazines and 
many newspapers can also be used for planning guid- 
ance, such as how to avoid “gapping.” A single clock 
regulates play, and measures minutes with equal im- 
partiality for both contestants. Under no condition 
can either turn the clock back to an earlier hour. 


- Possible Strategies 


There are several strategic choices available to 
White and Red. To the extent that either is a disciple 
of Kahn, Type I, II, or III Deterrence may seem 
valid. Counterforce and counternation forces can be 
accommodated within one or the other, including 
some variations on both. Fortune Magazine readers 
may prefer the all-wet Morgenstern plan of minimum 
deterrence. The Army player will, of necessity, choose 
Kissinger. 

Red might, for instance, decide to put its confidence 
in a massive rocket salvo aimed to deprive White of 
its counterattack capability, followed—if successful— 
by an ultimatum. The less of White’s force surviving, 
the more difficult White’s decision regarding his re- 
sponse. 

White might elect to go in heavily for warning, 
protective measures, civil defense, and force mobility, 
to lower Red’s confidence about the value of a sur- 
prise assault. 

Red might risk a counternation strategy, after taking 
measures to remove its population from the line of 
fire, and depend on faster recuperation to advance it 
to a dominate position. 

White might sensibly conclude that even nuclear 
war can have some depth, and that unchallenged ac- 
cess to Red Country with a collateral capability to 
attrite its hold-back and last-resort forces seems prom- 
ising; more so since it does not invite the destruction 
of White’s own population. 

Red might hope to trick White into preparing for 
a conventional war (flame throwers, iron-clads, 
Bouncing Betties, thermite and napalm bombs, blue- 
nose bullets, steel darts, and the like) on the basis of 
morality or obligation to later generations, in order 
to engulf White later in a Red iron tide. 

White might be deluded into a bargain-basement 
plan based on the premise that nuclear war is un- 
thinkable, so the less spent on preparation for it the 
better. Hope for Peace never stood on a shakier scaf- 


fold than this. 


It would be an irony of cosmic proporiions to 
end the Game with surviving White living on a 
Red reservation. 


Rules for Play 


Rute I. There is one indisputable Rule and it over- 
rides all others. Despite White’s seeming confusion 
on this score at times, it is necessary to play the Game 
to Win. 
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Rute II. White and Red roll dice for the first move, 
White moves first if either die stands on edge. 

Rute III. Red can see White Country, but White 
cannot see Red Country until after play starts. 

Rute IV. Players should communicate with each 
other during play. There is no requirement for either 
to be truthful, except that, before war starts, Red can 
easily verify what it hears. White can find out whether 
or not Red was bluffing after war starts. 

Rute V. A. Either side may ask for an armistice 
once during the course of the Game. Procurement may 
be resumed during the period of the armistice. 

B. No new arms may be introduced dur- 
ing an armistice except by Red. 

C. Either side may terminate the armis- 
tice without notice, except White. 

Rute VI. Red may declare a “Gap” once against 
any of White’s weapon systems. White automatically 
loses a turn while closing the Gap. 

Rute VII. A “reprisal” strategy initiated by either 
side results in a Draw, since neither side can Win 
thereafter. If others are waiting, White and Red must 
wait their turn again. When Yellow Country is ready 
to play in this no-limit Game, White and Red might 
do well to conserve their resources. 

Rute VIII. A Win must fulfill these conditions: The 
Winner (a) has most of his population centers and 
alliances intact; (b) holds a margin in numbers of 
weapons and has a means to deliver them; (c) re- 
tains a reliable way to reconnoiter the opponent’s 
area in order to improvise conclusive attacks; and (d) 
can deny access to his own area and thus remove the 
Loser’s abilitv to continue logical resistance. 

Rute IX. By custom, the Winner stands treat as 
long as there are takers. 


The Payoff 


Players will be impressed differently by the result. 
Thrifty players will view savings as an important Win, 
though several Allies (or Satellites) turn Gray. Ag- 
gressive players may evaluate the result in a com- 
parison of casualties: 60,000,000 dead is a “better” 
outcome than 80,000,000; or 100;000,000 is not much 
“worse” than 60,000,000. 

Poker players may find an apparent bluff can con- 
ceal a full house, and bridge players that finesse has 
other meanings. Crapshooters do not always excel at 
“liar’s dice” though the materials are the same. Chess 
players will be annoyed that a stalemate vanishes 
when the opponent pushes his pawns from R and D 
into the king-sized weapons row. Checker players will 
probably find the speed of play dismaying and sug- 
gest an electronic assistant. 

Never mind. The world learns by doing, and mis- 
takes are inevitable. The money is not real money, 
after all. Let the player who loses console himself in 
the fact that he is still alive and free to enjoy the 
pursuit of whatever he defines as happiness. 

And, after all, there’s always a “next time” in the 
Game. This is where it differs most radically from 
the Real Thing in the world of today.—ENnp 
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IN HIGH-SPEED DIGITAL PROCESSING 








Epsco’s new solid-state S-2010 is a universal 
recording unit which accepts digital data from 
a wide variety of sources and records it on 
magnetic tape in any specified digital computer 
format. . 


Used in conjunction with a digital output data 
gathering system, the S-2010 automatically 
processes data into computer-acceptable form, 
saving hundreds of man-hours of data reduc- 
tion and hundreds of computer translation 
hours in reprocessing raw data into a form suit- 
able for high speed computation. 


As the data recording rate of the S-2010 is 
limited only by the maximum tape writing rate 
of the particular computer format, multiple 
channel data acquired at high sampling fre- 
quencies can be processed directly onto com- 
puter format magnetic tape. 


Twin, coincident-core memories permit con- 
tinuous incoming datato be recorded as gapped 
computer-format records with no loss of data. 
The S-2010 automatically generates all neces- 
sary gaps, parity bits, end of record, end of file 
and finish marks. 


The $-2010 — a transistorized version of 
Epsco’s famous vacuum-tube S-2000 — offers 
much greater compactness (1 cabinet instead 
of 3) and increased reliability. 


A complete spectrum of standard options can 
be added to the basic unit to create systems 
exactly tailored to specific needs. 


Write or call Epsco for S-2010 brochure. 





EPSCO DELIVERS ITS SPECIFICATION 





DATA 
REDUCTION 
PROBLEMS? 


NEW S-2010 
COMPUTER FORMAT 
RECORDER automatically 


records continuous incoming 
data in gapped computer format. 
Accepts any arbitrary data 
asynchronously orsynchronously 
and at varying rates. 


SPECIFICATIONS 


Memory: Two, alternating, 5u sec coincident current core memories. Operates in push-pull mode 
for continuous data input; in tandem mode for intermittent data input. Plug-in memory modules of 
256 characters each, available for expanding capacity. Choice of 256, 512, 768 or 1024 character 
capacity, in push-pull mode; up to 2048 character capacity in tandem mode. Choice of manual as 
well as automatic memory load. Memory verification read-out to line-at-a-time printer available. 


Modes of Operation: Continuous gr start-stop. Binary or BCD output. Variable record length 
control. Data programming. Self-checking test mode. On-line or off-line monitoring. Single or 
double memory operation. Data source control. 

Construction: All solid-state, with quick-change, indexed plug-in circuit cards. Key logical 
elements have indicator lights, and all cards have test points brought out and identified. 
Dimensions: Standard models, one standard 
19-inch cabinet, 82” h x 22” w x 24” d. 


Operating Environment: Temperature 32° F 
to 100° F, cooling by built-in ducting and blowers. 
Relative humidity: up to 90%. Altitude: up to 8000’ 
above sea level. 


Thermal Dissipation: 2250 BTU (mean). 


Power Requirements: 105 to 125 volts A.C., 
60 cps. single phase, approx. 6 amperes. 
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A Division of Epsco Incorporated, 275 Massachusetts Ave., Cambridge 39, Mass., UNiversity 4-4950 
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iL I FOLLOW-THROUGH CAN DELIVER 


stor SPACE FLIGHT 


RELIABILITY IN NUCLEAR PROPULSION 


NERVA 

onceptual nuclear rocket engine whose de- 
velopment is suited to the talents of TALANT 
—Thiokol, Allison, Linde And Nuclear 
Development Corp. of America Team. 














The current state of the art in rocket propul- 
sion presents a sound foundation for de- 
-velopment of safe, reliable nuclear engines 
... powerplants needed in ultimate space 
exploration through manned flight. 


Thiokol’s contributions to propulsion prog- 
ress are many and significant. 


Performance of Thiokol systems in test and 
flight establishes the company’s own position 
of technological leadership. The record un- 
derscores capability to manage and direct 
widely diversified industrial technologies to 
deliver the goods at minimum cost in time 


and dollars. 


Successes of Minuteman, XLR9Q9, Nike Zeus, 
Pershing and other missiles reflect major 
scientific and engineering breakthroughs for 
which Thiokol is responsible directly, or 
through its chosen sub-contractors. Break- 
throughs in engine design, fuel configura- 
tion, new materials, and production methods 
achieved at Thiokol are milestones in 
rocketry s development. 


Now, with TALANT, Thiokol is ready and 
able to meet the next challenge in man’s con- 
quest of space—nuclear rocket propulsion. 


Nuclear Development Center 


THIOKOL 


CHEMICAL CORPORATION 
Rockets Operations Center, Ogden, Utah 











For the “Hustler”: 
High Speed Bomb-Nav 
Checkout System 





A new, high speed automatic checkout 
System developed for Convair by Sperry 
can make up to 3,600 different line 
checks on the complex bomb-nav system 
of the B-58 Hustler, most of which re- 
quire only 4 seconds to set and complete. 

In a mobile van Flight Line Tester 
coupled tothe B-58, the AGE (Aerospace 
Ground Equipment) performs desired 
checks which are programmed by 
punched tape. Visual “gO, NO-go” read- 
out is provided. In event of malfunction, 


AIR ARMAMENT DIVISION, 


additional rapid automatic measure- 
ments are made in repair-shop installed 
test sets to pinpoint the trouble. 

This advanced system is now under- 
going final Air Force evaluations at 
Carswell AFB. Significantly faster than 
conventional checkout methods, the 
highly efficient Sperry AGE system also 
increases the accuracy, simplicity and 
flexibility of testing. 

The Sperry-developed bombing- 
Navigation system has contributed im- 


carn 
AIR” BRAKE 


portantly to the newly operational 
Hustler, which won the SAC trophy for 
both low and high altitude bombing in 


1960, with only 6 weeks of operational 
training for its crew. 


SPenRY 


SPERRY GYROSCOPE COMPANY, DIVISION OF SPERRY RAND CORPORATION, GREAT NECK, NEW YORK 
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the Reaay Room AND AIR GUARD Lew 


\ir Guard Council Meets 


Increases in the Air National Guard fiscal 1962 budget 
totaling $13.6 million have been recommended by AFA’s 
Air Guard Council. 

The Council met April 20 at Ellington AFB, Tex., under 
its chairman, Brig. Gen. Frank A. Bailey of Arkansas, in 
conjunction with the ANG Commanders’ Conference. The 
Council’s recommendations, addressed to AFA’s Board of 
Directors, pointed out that the Department of Defense 
budget provides the ANG with virtually the same amount 
of money in fiscal 1962 as it had in fiscal 1961. 

It declared as essential an increase of $2 million for 
ANG personnel, $3 million for operations and maintenance, 
and $8.6 million for construction to accommodate heavier 
and higher-performance aircraft. 

“The assignment to the Air Guard of more modern, com- 
plex, and costlier aircraft, and the assumption by the Guard 
of more responsible missions on behalf of the US Air Force, 
coupled with a continued rise in the nation’s cost of living, 
requires that the Air National Guard be given these addi- 
tional funds,” the Council said. “The disturbing increase 
so far this year in the Air National Guard’s flying safety 
rate is a grim warning that more funds are needed. 

“It is impossible to expect the Guard to deliver more and 
more each year without providing the resources necessary 
to sustain its efforts. To continue to ignore this clear re- 
quirement may prove in the end to be vastly more costly 
to the nation in terms of lives, equipment, and weakened 
combat capability.” 

The Council received a preliminary report from Lt. Col. 
David McCallister, who heads subcommittees on the 
ground support tactical fighter and on missile booster 
recovery. Colonel McCallister will present a detailed re- 
port on these subjects at the Council’s next meeting in 
Colorado Springs early this month. 


Reserve Forces Policy Committee 
Recommendations 


A recommendation that personnel in recovery and sup- 
port units should continue to be authorized forty-eight 
paid drills per year was approved by the Air Reserve 
Forces Policy Committee at its April meeting in Wash- 
ington. 

This is one of five recommendations made by the com- 
mittee from a slate of fifteen agenda items. The five have 
been forwarded to the Secretary of the Air Force for his 
consideration. 

In another action, the committee recommended that an 
officer promoted under ROPA or other “centralized selec- 
tion procedure” while on a four-year specified active-duty 
tour should be entitled to the higher rank immediately. 

Present regulations do not permit the officer so promoted 
to assume the higher rank until released from active duty. 

In a related recommendation, the committee agreed that 
an officer should not be recalled in a higher grade than 
that he previously held on active duty until at least a year 
has elapsed since his release. An exception could be made, 
however, if it were in the best interest of the Air Force. 

The committee also recommended that a study be made 
of the assignment and utilization of Section 265 officers 
serving within the major USAF commands. Some com- 
mands, it noted, use the 265 officer in the same way they 
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would any other active-duty officer, limiting his activities 
to the functions of the office to which he is assigned. Other 
commands use him as the principal adviser to the com- 
mander and his staff, responsible for advising the com- 
mander on all matters pertaining to the Reserve forces. 
The committee’s fifth recommendation requested that the 


Brig. Gen Allison Maxwell, 
Air National Guard, of 
Indianapolis, has been 
named to a three-year term 
as a member of the Re- 
serve Forces Policy Board. 
General Maxwell suc- 
ceeds Brig. Gen. 

Philip P. Ardery, ANG, of 
Louisville. General Max- 
well served in the 
European Theater during 
World War II and was 
recalled to active 

duty during the Korean 
War. He has been 

Chief of Staff of the In- 
diana Air Guard 

—Official IANG photo for the past five years. 


Air Staff review drill pay requirements for general officers 
serving as mobilization assistants to major commanders. 
Regulations authorize forty-eight drills only for those 
mobilization assistants on flying status. 


ANG Commanders’ Conference 


More than a thousand Air Guard and Air Force officers 
checked in at Ellington AFB, Tex., April 20-21 for the 
Air National Guard’s Annual Commanders’ Conference. 
Representatives of three major USAF commands—ADC, 
TAC, and MATS—were there as active participants, having 
assumed direct supervision of Air Guard operations and 
training last summer. 

Maj. Gen. Perry B. Griffith, USAF’s Deputy Inspector 
General for Safety, from Norton AFB, Calif., commended 
Air Guardsmen for their excellent flying safety record in 
1960, when the Guard achieved its all-time low of 9.3 acci- 
dents per 100,000 flying hours. But he noted that the 
Guard’s accident rate so far in 1961 is running well above 
1960's, and he urged more thorough supervision over every 
aspect of flying. He offered the full support of his safety 
team in helping Guard commanders to find and correct 
weaknesses in their programs. 

Maj. Gen. Winston P. Wilson, Air Guard Chief, led 
members of his staff from the National Guard Bureau in 
discussing programs and funds for the coming fiscal year. 

“Fiscal 1961 will be remembered as the year of major 
change in the Air National Guard, not only in aircraft 
conversions but equally the change in concept to a ready 
force,” he said. “I think fiscal 1962 is the year of progress 
—progress into a balanced force. Fiscal 1963 will see us 
attain the objective of a fully trained and completely ade- 
quate combat-ready capability in the Air National Guard.” 

Highlighting the Guard’s fine safety record for 1960, 
General Wilson presented certificates to sixty-two of the 
Guard’s ninety-two flying squadrons for an accident-free 
year. Forty-one of the sixty-two received a comparable 
award last year for 1959. 

(Continued on following page) 
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USAF flying safety plaques for the last half of 1960 
were awarded to the 12Ist Tactical Fighter Squadron of 
Washington, D. C., commanded by Maj. Robert Railey, 
and the 194th Fighter-Interceptor Squadron, Fresno, Calif., 
which was commanded during the rating period by Lt. Col. 
Milton R. Graham and later by Maj. James A. Kilpatrick. 

Conference host for the fourth straight year was the 
147th Fighter Group, Texas ANG, commanded by Lt. Col. 
Bob Taylor. He and his men did a superb job in every way. 


Capsule Snaggers 


Crews from two squadrons of the Reserve’s 434th Wing 
at Bakalar AFB, Ind., are now at Hickam AFB, Hawaii, 
learning the ropes in capsule snatching from USAF’s 
6594th Test Wing. 





—Official US Air Force Photo 
Back in 1923, as a noncom in Oregon National Guard, USAF 
Maj. Gen. Chester E. McCarty did some fancy shooting. Now, 
39 years later, USAF regulations permit wearing marksman- 
ship awards, and the General receives the USAF Distin- 
guished Rifleman Badge from USAF Gen. Curtis E. LeMay. 


The 434th had been designated last November to take 
on a space-capsule-catching mission, the first for the Re- 
serve Forces. Early in May a five-man crew from Bakalar 
and one from the Wing’s 73d Squadron at Scott AFB, III, 
left for Hickam to train with USAF crews who have been 
successful in aerial recovery of several Discoverer capsules. 

Included in each crew are an aircraft commander, pilot, 
navigator, winch operator, and crew chief. 

It’s expected that when they complete their training in 
July, each crew will fly home in one of the 6594th’s spe- 
cially equipped C-119Js, being turned over to the 434th 
as the USAF Wing converts to C-130s. 


Alert Around the Clock 


The Air National Guard will assume an expanded role in 
US air defense on July 1 when twenty-six squadrons go on 
twenty-four-hour runway alert seven days a week. 

Since the Air Guard joined in the alert program in July 
1954, about half its interceptor squadrons have served on 
runway alert at a time, the assignment being rotated among 
squadrons each six months. Of these, however, only about 
six were on twenty-four-hour alert; the remainder operated 
fourteen hours a day. 

When the Air Force assigned an increased transport role 
to the Air Guard, resulting in a decrease in interceptor 
squadrons from forty-one in January 1960 to twenty-eight 
by June 20, 1962, ADC offset the reduction by increased 
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reliance on the units destined to remain. With twenty-six 
squadrons on twenty-four-hour alert, ADC gets fifty per- 
cent more coverage from the Air Guard than under pre- 
vious alert schedules. 


Who's Got the Squadron 


Two wings are in the running to become the first all 
C-124 wing in the Air Force Reserve. 

The 442d, of Richards-Gebaur AFB, Mo., commanded 
by Col. Charles Daily, appears to be a cinch for the honor. 
All three of his squadrons—the 305th of Tinker AFB, Okla., 
and the 303d and 304th based at Richards-Gebaur, have 
been scheduled for C-124s. 

The competition for the 442d comes from Col. Forrest 
Harsh and his 435th Wing at Homestead AFB, Fla. Orig- 
inally, only two of his squadrons were scheduled to acquire 
the Globemaster. But CONAC shuffled some squadrons 
around so that the 435th, too, will be made up entirely of 
C-124s. Colonel Harsh’s command now includes the 76th 
Squadron at Homestead, the 77th at Donaldson AFB, S. C., 
and a newcomer, the 78th at Barksdale AFB, La. 

However, Colonel Daily’s 305th Squadron at Tinker 
already has its quota of the big birds, and his 303d and 
304th Squadrons will get their four-engine planes by July 1, 
before Colonel Harsh’s home squadron, the 76th. 


A ‘Most Stable’ Pilot 


The Air Guard pilot whose F-100 loosed a Sidewinder 
missile that struck down a SAC B-52 early in April has 
been completely absolved by the thirty-six-man USAF team 
appointed to investigate the accident. 

This was reported by Maj. Gen. Perry B. Griffith, Deputy 
Inspector General for Safety, before the ANG Com- 
manders’ Conference. 

General Griffith’s statement was supported by Col. Ken- 
neth E. Pletcher, flight surgeon on his staff, who made a 
thorough psychiatric examination of lst Lt. James W. Van 
Scyoc after the accident. 

Colonel Pletcher termed Lieutenant Van Scyoc “one of 
the most stable pilots” he has ever studied. Under the 
circumstances of the practice intercept, Colonel Pletcher 
said Van Scyoc was “incapable” of firing the missile. 

Official conclusions of the investigating board were: 

e The GAR-8 missile was not intentionally or inad- 
vertently launched as a result of improper procedures on 
the part of the F-100 pilot, Lt. James W. Van Scyoc. 

e The GAR-8 firing was caused by a freak “one-in-a- 
million” malfunction when moisture seeped into an elec- 
trical circuit in the wing of the F-100 on which the missile 
was mounted. The moisture caused a short circuit between 
the aircraft’s main electrical power line in the F-100 wing 
and the missile-firing circuit. 

e All required in-flight armament safety checks had 
been completed by the F-100 pilot, Lieutenant Van Scyoc, 
who was found fully qualified to perform the mission in 
accordance with current USAF regulations. 

To prevent the possible recurrence of the same or similar 
malfunction, the Air Force has instituted the following 
actions: 

e The electrical circuit is being modified on F-100A 
aircraft. No further F-100A flights with GAR-8 missiles 
installed will be made until the new modification is tested 
and approved by the Air Force. 

e All other interceptor and fighter-type aircraft and 
air-to-air and air-to-ground missiles in the USAF inventory 
are being carefully analyzed._ENpD 
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APPARATUS DIVISION 
PLANTS IN DALLAS 
AND HOUSTON, TEXAS 


For systems requirements, Texas Instruments 
now offers major advancements in microwave 
techniques resulting from 15 years’ experience 
in the development and production of radar 
equipment. Significant technological advance- 
ments include receiver front-end improvement 
through the following... 


1. Broadband parametric amplifiers — typical 
improvement in radar system noise figures pos- 
sible with these devices ranges from 4 to 6 db. 
For comparable range improvement, using con- 
ventional techniques, it would be necessary to 
double antenna size or quadruple transmitter 
power. 

‘2. Pre-selector filters—screen out interference 
from other radars. 


3. Solid-state microwave sources — used as 
local oscillators or parametric amplifier pump 
sources...these devices are crystal-controlled 
for high stability and can be used in any 
application requiring a stable, reliable signal 
source. 


Examples of TI radar systems operational 
today include the following... 


4. Surveillance sensors for the U. S. Army 
Signal Corps AN/USD-5 combat drone, pro- 
duced by Fairchild. 


5. AN/APQ-86 reconnaissance radar in the 
U. S. Army Signal Corps L-23 aircraft. 

6. AN/APS-80 radar and APA-125A indicator 
in U. S. Navy P8V ASW patrol aircraft. 

7. Engagement displays for Nike-Zeus — the 
U. S. Army’s anti-ICBM defense system, pro- 
duced by Western Electric Company. 


8. ASR-4 radar for Federal Aviation Agency 
controls airport traffic in congested areas. Dis- 
play console gives clear indication of moving 
targets. 

9. ASR-4 equipment cabinets typify system’s 
design — all components uncover for easy 
servicing. 
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Project Joshua, the Air Force’s lightweight ICBM devel- 
opment program, is under way at the Rocket Test Agency 
of the Systems Command, Space Systems Division, Edwards 
AFB, Calif. 

Joshua is intended to have great mobility for an inter- 
continental missile. It will weigh little more than a modern 
fighter and could be launched from trailer trucks or rail- 
road trains. Since this is the USAF’s first third-generation 
bombardment missile, it is probable that time has caught 
up with predictions and this weapon also is being seriously 
considered for use in spacecraft. The upper stages of a 
very lightweight ICBM. would seem to be ideal to launch 
lifting warheads from a space vehicle. 

Aerospace Corp. is providing systems engineering on the 
project. The first contractor to be announced is The Mar- 
quardt Corp., which is designing and manufacturing full- 
scale and subscale fuel injectors for use in engine devel- 
opment tests at Edwards. It is expected that these injectors 
will lead directly to lightweight flight units. 

= % co 

Boeing reports that the Dyna-Soar wind-tunnel program 
is the largest ever undertaken for any single project. About 
thirty wind tunnels and shock tubes are being used to 
gather data. This is virtually every major wind-tunnel facil- 
ity still operating in the United States. Tunnel time is 
expected to total twice that spent on the B-52 and about 
three times that needed for the X-15. 

Main reason for the large program is that the Dyna-Soar 
will fly in all four speed ranges—subsonic, transonic, super- 
sonic, and hypersonic. It also will have more major con- 
figurations than normal. These include: the aircraft alone, 
aircraft mounted on complete Titan booster, aircraft 
mounted on Titan second stage, aircraft slung under the 
B-52 (for early unpowered drop tests), and the aircraft 
mounted on the various Saturn stages. Tests also will have 
to determine what motions to expect of the Dyna-Soar as 
it separates from boosters and mother aircraft. 

In keeping with the unusual nature of the Dyna-Soar 
wind-tunnel program, there is more than the usual uncer- 
tainty surrounding the data coming from these tests. Since 
full-scale, man-carrying winged vehicles have never flown 
at hypersonic speeds, no one really knows whether wind 
tunnels present a true picture of how they will act. Some 
of the uncertainties are so serious that another type of test 
will be conducted to spot check the great mass of high- 
speed wind-tunnel information. 

In these tests, fairly large-scale models of the Dyna-Soar 
will be fired to near orbital speeds by Scout rockets. Data 
on their behavior will be telemetered tc the ground. 

These models will be in the neighborhood of twenty-five 
percent scale and several times larger than any tested in 
a high-speed wind tunnel. Original plans call for less than 
a dozen of the large-scale model firings because they will 
cost over $500,000 each. It is hoped that this small num- 
ber of large rocket tests will give a positive check on the 
validity of wind-tunnel data. 

Two types of rocket models will be flown. One will be 
the customary scaled-down replica of the Dyna-Soar’s ex- 
ternal shape to get drag data, stability coefficients, and 
other aerodynamic information. The other type will be 
built around full-scale sections of the Dyna-Soar’s struc- 
ture. These models will be shaped to create the heating 
and pressure pattern expected on the structural sections 
during a full-scale Dyna-Soar flight at hypersonic speeds. 
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A 250,000-lb.-thrust conical, segmented, solid-propellant 
rocket motor will be test fired late this summer by United 
Technology Corp., a subsidiary of United Aircraft. This 
work will be covered by National Aeronautics and Space 
Administration contract and is a major element in the 
NASA program to develop a family of large, low-cost 
booster rockets. 

Before the end of this year United plans to fire a 500,- 
000-Ib.-thrust engine of the same type. The current goal is 
to build a single three million-lb.-thrust segmented engine 
that could be clustered to provide a total booster thrust of 
fifteen million pounds. 

The 250,000-lb.-thrust engine to be fired in the summer 


Solid-propellant 
engine for NASA, 
producing 250,- 
000 Ib. of thrust 
is shown in front 
of United Technol- 
ogy offices. This 
rocket with a ta- 
pered case is the 
forerunner of 
larger rockets to 
be fired in a few 
months. The per- 
formance of these 
test engines will 
have a great influ- 
ence on US deci- 
sion to build or 
bypass large solid- 
fuel boosters for 
future space use. 


is about forty feet long, has a maximum diameter of around 
ten feet, weighs over 75,000 lb., burns for sixty seconds. 
2 * * 

US research work on unconventional rocket engines has 
picked up markedly during the past year or so after strug- 
gling along on low funds during most of the 1950s. 

One of the most active projects today involved General 
Electric’s plug-nozzle liquid-propellant concept with seg- 
mented combustion chambers. The 50,000-Ib.-thrust engine 
shown firing was constructed by GE to fulfill one portion 
of a contract with NASA. The principal objective of the 
NASA-GE program is to make a major reduction in the 
time and cost of developing large, liquid-propellant rockets. 

The segmented combustion chamber is the key to achiev- 
ing this objective. A large percentage of chemical rocket 
development money is spent on preventing combustion 
instability. Most instability problems are due to the large 
size of high-thrust engines. The segmented combustion 
chamber avoids them because its dimensions are small. 

The philosophy behind GE’s segmented annular com- 
bustor has been expressed as follows by Kurt Berman, who 
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1a- | heads the work. He says, “After more than twenty-five 
he | years’ experience with conventional engine designs, we 
»f F are still plagued with combustion instability and are still 
unable to predict, even for well developed engines, what 


“4 the operational characteristics will be even under rather 
se | minor deviations from the design point. A given developed 
ill § conventional rocket combustor design does not serve as a 
ul- ° 
;. | model or a sample for a new unit to be developed. A new 
- ‘cut and try’ program is required, necessitating a costly and 
d- lengthy program.” 
or The segments of the annular combustor “. . . can be de- 
” signed of such small dimensions that combustion insta- 
bility can be successfully suppressed as has been shown 
experimentally. In addition, each combustor segment can 
serve as a model or sample of the complete combustor unit 
and provide the tools to establish the combustion charac- 
teristics very quickly and cheaply.” 
Also, the annular combustion chamber does not have to 
] be heavier than a conventional cylindrical combustion 
, chamber, as was pointed out in the article on space engines 
in the March issue of Arr Force, and as has been suggested 
: by some rocket specialists. On this point Mr. Berman says, 


) “Our chamber designs , . . do not use a complete annular 
combustor, i.e., one in which the hoop stresses would be 
taken over a large diameter. Therefore, the plug-nozzle 
configuration does not become excessively heavy. As a 
: matter of fact, it is indicated that they can be considerably 
lighter than conventional engine configurations.” 

Other advantages of the segmented-chamber, plug- 
nozzle rocket include: simple thrust vector control by 
changing the combustion pressure in a portion of the 
chambers; and low weight for the structure needed to 
carry the thrust load into the vehicle the engine is pushing. 

2 * * 

Subcontract for the air-pumping system in the USAF- 
Northrop laminar-flow control experimental aircraft has 
been awarded to the AiResearch Manufacturing Division 
of the Garrett Corp. This pumping system may be carried 
either in wing pods or in the fuselage. It will draw the 
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Experimental General Electric plug-nozzle rocket engine 
producing 50,000 pounds of thrust is shown at left. Eighi 
separate combustion chambers are exhausting against the 
center plug. Very large advanced design engine above with 
almost 100 small combustion chambers is being studied. 


low-energy boundary-layer air on the aircraft's wings 
through paper-thin slots in the skin. If this works as well 
as tests indicate, the skin friction and pressure drag of the 
wing will be reduced almost to zero. Fuel consumption 
would drop and normal range be greatly increased. 

Northrop will modify two Douglas B-66 aircraft to use 
the pumping systems. The first of these is due to fly in 
about eighteen months. This program is the culmination of 
more than ten years of work at Northrop under the tech- 
nical direction of Dr. W. Pfenninger. 

* * * 

Royal Air Force crews manning the Thor IRBM bases in 
England have conducted sixteen combat training launches 
from Vandenberg AFB, Calif. Fourteen of these have been 
successful. 

* * * 

Air Force has awarded an $86,000 study contract to the 
French firm, Nord-Aviation, to determine the operating 
characteristics of a particular family of turboramjet 
engines. Top speed of these engines will be above Mach 
2.5 Nord has conducted research on turboramjets for more 
than ten years. 

The Nord Griffon II, only aircraft known to be flying in 
the world with this type of powerplant, has exceeded 1,440 
mph (Mach 2.19) at 50,000 ft. 

* Be * 

Bumpy, uneven runways may cause the heaviest loads 
that some parts of big supersonic aircraft have to with- 
stand. Very long aircraft, such as the B-70 in which the 
pilot will sit more than seventy-five feet ahead of the nose 
gear, present some unusual structural problems during 
landing, takeoff, and taxiing. 

It is possible during the high-speed ground run of such 
aircraft for the nose wheel to bounce rather easily and still 
create high angular accelerations as the nose rides up and 
down. The loads from these accelerations can exceed the 
maximum flight loads in some cases. If this happens the 
structural weight has to be increased just to run along the 
ground without damage. 

A new survey is being made to determine the bumpiness 
of the average runway. The Midwest Research Institute is 
surveying runways at twenty-three Air Force bases under 
a contract awarded by the Aeronautical Systems Division of 
the Systems Command. Using a new method, it will be 
possible to check each airfield in five days compared to six 
months required in the past. Key equipment in the new 
method are two trailers carrying photoelectric cells. They 

(Continued on following page) 
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can measure the “bounce” of a horizontal light beam as 
they are towed together down a runway. The data is stored 
rapidly and can be analyzed on a computer to give the 
height variations on the runway. 

It is expected that ground run structural loads can be 
predicted much more accurately using this new information. 
= = *& 

New simulators to train defense officers for the Convair 
B-58 are being delivered to the Strategic Air Command. 
The equipment, manufactured by Reflectone Electronics, 
Inc., provides the most realistic electronics countermeasures 
training now available. Fifty different conditions can be 
simulated from multiple attacks by enemy aircraft and mis- 
siles through simple detection by ground radar. The hostile 
weapons will “follow” the B-58 through maneuvers unless 
they are “destroyed” by the aircraft’s rear-firing armament 
or “diverted” either by positive ECM action or by “chaff” 
strewn out by small rockets. A single program may be 
presented to a large number of students to measure relative 
proficiency. Or the instructor operating the simulator may 
vary the problems at will to offer an almost endlessly vary- 
ing sequence of events. 

Average stint in the defense officer trainer (see cut) is 
about six hours with all phases of a mission being simu- 
lated. It may be used independently or in conjunction with 
pilot and navigator units for complete aircrew training. 

= * * 

The military’s use of computer-operated simulators for 
realistic war gaming and training for complex manual tasks 
has stimulated a growing interest in business games. 

About thirty universities and large corporations are using 
two complex management simulation games created by the 
Univac Division of Sperry Rand Corp. One of the games 
presents the situations faced by the marketing managers 
of a large business. The other involves manufacturing. 











Radar Transmitter FPS-35 


Forthe = | the AN/FPS-35 Radar Search Set is an 


security integral part of America’s security defense 
of our network. This massive sentinel stands in 
nation vital areas protecting the nation. 


FXR is the designer and developer of the Line Modulator, 
the key block in the transmitter complex. High level engi- 
neering combined with complete precision facilities pro- 
duced the answers to the unique problems encountered. 


Solutions to the most exacting specifica- 
tions are the foundation of FXR’s service 
in High Power Electronics. The solution to 
your particular problem is but a phone 
call away. Just call and ask for an FXR 
applications engineer to discuss your 
needs. 


FXR, Ine, 


Design * Development * Manufacture 


25-26 50th STREET RA. 1-9000 
WOODSIDE 77, N. Y. ~ TWX: NY 43745 
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Defense officer cockpit on the Convair B-58 is duplicated 
above in the training simulator built by Reflectone Electron- 
ics. Simulated flights up to ten hours long with intermit- 
tent periods of “combat” action are handled by SAC crew- 
men. The defense officer handles the aircraft’s rear-firing 
armament, the launching of “chaff” rockets, and the ECM 
gear which is made by Sylvania Electric Products, Inc. 


In each of them the “managers” playing the game are 
given certain resources and responsibilities in the manage- 
ment framework. A computer is programed to present 
them with certain problems. These include: what to pay 
salesmen, how to distribute the sales staff, how and when 
to train personnel, what to spend for advertising and sales 
promotion, when to order production, where to stock in- 
ventory, the size of inventories, raw material purchases, 
quality control, shipping, etc. The course of the game varies 
almost infinitely depending upon the answers given the 
machine. After a period of time the computer determines 
whether the simulated companies have made or lost money 
and have satisfied other objectives set down at the begin- 
ning of the game by the “board of directors.” 

These are highly sophisticated games that are being used 
with enthusiasm by groups at the Harvard Business School, 
the Universities of Pennsylvania and Chicago, and other 
management authorities. Currently the games show one 
notable divergence from reality, however. When a problem 
is presented, some action must be taken to solve it. The 
game won't rock along if any “manager” temporarily won’t 
manage.—END 








“Have to give you regular instead of hi-test, Cholly, 
they slashed the budget!’ 
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Checking performance of a nitrogen tetroxide OLFACTRON (center unit): Dr. R. R. Austin (right), 


with Mr. D. S. Barlow, Vice President (left), and Mr. L. M. Ballard (center) of the Instrument Division. 


A Report from American Systems Incorporated... 


Exotic Propellant Vapor Detection 


As a major step in its program of developments for the 
aerospace field, American Systems Incorporated is intro- 
ducing a new type of instrument for detection of toxic 
propellant vapors. Called OLFACTRONS because they act 
like an electrochemical ‘‘nose,’”’ quantitatively measuring 
vapors in amounts too slight to be detected by human 
senses, these instruments increase safety and effectiveness 
in handling high-energy propellants. 


In the OLFACTRON principle, the vapor sensed pro- 
duces a proportional electric current, which in turn is 
indicated on a meter, or recorded. The instruments are 
fast-acting, and can be integrated easily into electronic 
warning systems. OLFACTRONS are now available for 
detection of hydrazine, UDMH, nitrogen tetroxide, and 
borane. Similar instruments for detection of sulfur, hydro- 
carbons, and moisture are in production for the natural 
gas, LP gas, petrochemical, and chemical industries. 


Developed by Dr. Robert R. Austin and Myron L. 
Robinson, in association with the Instrument Division 
of American Systems, OLFACTRONS illustrate the systems 
influence in practical instrumentation design. The in- 
struments are adaptable to system networks involving 
communications, computation, and data processing. 


Complementing the work of the Instrument Division, 
technical programs are under way in six other Divisions: 


INFORMATION SCIENCES 

Mathematical and statistical research; computer pro- 
gramming, and advanced programming systems; com- 
putation services; digital system studies; logical design; 
advanced systems analysis. 


DATA PROCESSING 

Data processing subsystems research and develop- 
ment; logic of command and control complexes; optical 
recognition systems. 


ELECTROMAGNETIC SYSTEMS 

Electromagnetic physics; electronic and mechanical 
scanning antenna systems; development and manufac- 
turing of complete sensor systems and special micro- 
wave components. 


RESEARCH LABORATORIES 

Solid state physics and systems; magnetic thin-film 
research and subsystems; advanced components for infor- 
mation processing. 


COMPONENT DEVELOPMENT 

Advanced component technology; materials and 
processes; computer component development; chemical 
deposition of magnetic surfaces on drums, disks, rods. 


AUDIO-VISUAL 

Audio-visual (INSTRUCTRON) devices for assembly 
line and instructional applications; production of work 
stations designed on human factors principles. 


Qualified scientists and engineers orn Me, 
who are interested and experienced Fe * 
in these fields of activity are ‘A I . 
encouraged to investigate career + ° 


© a’ 
° > 
Rrpor 


opportunities with American Systems. 


AMERICAN SYSTEMS Incorporated 


1625 East 126th Street, Hawthorne, California 
AN AFFILIATE OF SCHLUMBERGER 



































New RCA Space Environment Facility Brings 
Quter Space Down to Earth... 


... Will pretest coming generations of U.S. space vehicles and 
satellites at environmental extremes assuring reliable long life 
operation and optimum performance. 

RCA expands its proved capability to meet the challenges of space- 
age technology with the construction of an advanced space environ- 
ment center at Princeton, N. J. Here, today’s and tomorrow’s space 
vehicles and satellites can undergo a new degree of intensive and 
thorough testing prior to “launch” to achieve greater reliability 
in space. 

Included in the new environmental equipment and facilities being 
built and installed at the RCA Space Center are the following ad- 
vanced testing devices: 

Vacuum-Thermal Chamber—measuring 28 feet in diameter and 25 
feet high to accommodate the coming generations of space vehicles 
and satellites and meet all vacuum-thermal requirements. 

Vibration System—provides 28,000 pounds peak force for sinus- 
oidal, and 28,000-pound rms force for random motion testing. 

Temperature-Humidity Chamber—so versatile it can create virtu- 
ally any thermal-humidity condition desired. Temperatures may be 


varied from —50° F to 250° F; humidity from nil to maximum. 

Rotary Accelerator—subjects subsystems of space vehicles and 
satellites to forces as high as 2500 g lbs. 

The entire RCA Space Center, which contributed to the success of 
projects such as SCORE, TIROS I, TIROS II and ECHO I, contin- 
ues to be dedicated to the conception, development and production 
of earth satellites, space vehicles and ground support and informa- 
tion handling equipment. For additional information about RCA’s 
engineering talents and proved capabilities, contact the Manager, 
Marketing, RCA Space Center, Box 800, Princeton, N. J. And, fora 
complete description of the new environmental facilities, write for 
your copy of the brochure “RCA Space Environment Center.” 

If you are interested in participating in the 
challenging opportunities that exist at the 
RCA Space Center, contact the Employment 
Manager, Astro-Electronics Division, Defense 
Electronic Products, Princeton, N. J. All quali- 
fied applicants are considered regardless of 
race, creed, color or national origin, 














New advanced Vacuum-Thermal facility shown in New Vibration System will include 28,000-pound All existing environmental equipment will be 
model has pumping system that can reduce pres- exciter driven by an amplifier capable of deliv- housed here and a new high-bay assembly area 
sure to 5 x 10% mm Hg within 24 hours with a — ering 140 KW over a frequency range of 25 to _ provides facilities for assembly of an increased 
3500-pound payload in the enclosure. 10,000 cps. number of space systems. 


The Most Trusted Name in Space 
RADIO CORPORATION OF AMERICA 


® 





PRODUCTS OF THE PIONEER 
IN MILITARY ELECTRONICS... 


As a department of Fairchild’s Defense Products Division, Du Mont Military Electronics pro- 
vides acknowledged leadership in data acquisition, transmission and display, and support systems. 
These Du Mont talents have developed high resolution electronic imaging systems operating in 
the visual and near infrared portion of the spectrum, and from daylight illumination levels to 
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and 
space reconnaissance are typical applications. Millimeter wave radar for navigation, detection, 
tracking and ranging of surface and air targets is a specialized area of outstanding achievement. 


Rapid go-no-go electronic test equipment also has been designed and produced for operational 
check-out of missile, drone and aircraft systems. 


Whatever the environment or the requirement—the 
Du Mont Department offers over 25 years of experi- 


ence as the pioneer in military electronics. For in- AIR¢ HILD 
formation or specifications, write the Marketing CAMERA AND InsTRGMiaE ConponanON 
Manager, Du Mont Military Electronics Depart- 


ment, Defense Products Division, 750 Bloomfield DEFENSE PRODUCTS DIVISION 
Avenue, Clifton, New Jersey. - 


Engineers and Scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 
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The Aerospace Education Sympo- 
sium, an annual event sponsored by 
AFA’s Utah Wing, continues to im- 
prove each year. The 1961 event was 
the fifth Symposium, and the second 
which dealt primarily with education 
interests in the Rocky Mountain area. 
Some 350 educators and education 
administrators were guests of the Wing 
at Ogden’s Hotel Ben Lomond on 
February 17-18, along with represent- 
atives of every aerospace industry in 
the area. Joseph C. Jacobs, Wing 
Commander, was in charge of ar- 
rangements, while the program was 
under the very able guidance of 
Ogden Squadron Commander Robert 
P. Stewart. 

The Symposium began at Hill AFB, 
where the guests were given a briefing 
on the Minuteman ICBM, plus a tour 
of Ogden Air Materiel Area Head- 
quarters. They then attended the kick- 
off banquet at the hotel and were ad- 
dressed by Col. Harry L. Evans, Com- 
mander for Space Systems, USAF Bal- 
listic Missile Division. John R. Alison, 
former AFA President and Board 
Chairman, served as Toastmaster for 
the dinner, which was cohosted by 
Boeing Co., Aerojet-General Corp., 
Hercules Powder Co., Thiokol Chemi- 
cal Corp., Litton Industries, Inc., and 
Sperry-Utah Engineering Labs. Fol- 
lowing the banquet, and the next 
morning, the educators were briefed 


— 
a SS 


National Director Jim Snapp, Jr., Ray Stauffer, and Mrs. 
Muriel Tolle are shown with some of the awards that have 
been garnered by the San Diego Squadron. At the recent 
Wing Convention, San Diego received the Squadron of the 
Year trophy, the fifth time the unit has been so honored. 
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SQUADRON 


OF 


THE MONTH 


Squadrons of the Utah Wing, Cited for 
extremely successful and effective programing in the sponsorship of 
the 1961 Aerospace Education Symposium, held recently in Ogden. 


by representatives from the above 
firms, plus Northrop Corp., Mar- 
quardt Corp., International Busine<s 
Machines, and Western Design & 
Electronics Co. Moderator for the 
evening, as well as the program next 
morning, was Ray O. Mertes, Director 
of School and College Services, United 
Air Lines. 

On Saturday morning, a breakfast 
was sponsored by Otis Elevator Com- 
pany’s Defense & Industrial Division 
for the educators and other AFA 
guests. At noon the Forecast Luncheon 
was held, with Lt. Gen. James E. 
Briggs delivering the address. He is 
Commander, Air Training Command, 
with headquarters at Randolph AFB, 
Tex. Bernard R. Diamond, Manager 
of Ogden’s Chamber of Commerce, 
served as Toastmaster for the luncheon 
which was cohosted by the same firms 


- that sponsored the Friday dinner. 


Outstanding support was lent to 
the program by many AFA members 
in Utah, and it is always dangerous to 
list only a few; however, those who 
were most in evidence included Dale 
R. Erickson, former Regional Vice 
President; Karl Caldwell, current Vice 
President; Lee Florence, Wing Treas- 
urer; Keith Nichols, Wing Vice Com- 
mander; Bob McArthur, Salt Lake 
Squadron Commander; Lou Bonomo, 
Ute Squadron Commander; and Ray 
Yates, a member of the Wing. A great 


many others contributed to the suc- 
cess of this fine program, including 
Maj. Gen. Kenneth B. Hobson, Com- 
mander, Ogden AMA, and the Deputy 
Commander, Col. Victor L. Anderson. 
It has become almost routine for 
the Utah Wing to stage outstanding 
events in an effective and professional 
manner. The 1961 Aerospace Educa- 
tion Symposium unquestionably de- 
serves ranking among the best AFA 
(Continued on following page) 


wat ~ L 
Col. Harry Evans and Utah Wing Com- 
mander Joe Jacobs discuss a model 
of the Titan ICBM on display during 
the Wing’s Aerospace Education Sym- 
posium held in Ogden (see text). 


Douglas Deal, Squadron Commander, A. A. West, National 
Director, and Tactical Air Command’s Captains Ernest P. 
Couture and Robert J. Spence are shown at recent Syracuse, 
N. Y., Squadron event when Squadron members and guests 
received briefing on Command’s Composite Air Strike Force. 
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Boresight Accuracy 








Tested Automatically 





@ Tests Type | and Type Il to 
MIL-R-7705A(ASG) 


@ Automatically records boresight error, 
percent transmission, antenna patterns 


@ Accuracies greater than 
£0.1 milliradian (1°/175) 


@ Test and align doppler antenna systems 


@ Flight line boresighting 


The effectiveness of the finest radar 
tracking system can be destroyed by 
the variations in refraction of the 
radar beam as it passes through the 
plastic radome. The CTI Automatic 
Radome Boresight-Error Measuring 
System assures fast, accurate meas- 
urement of the radar beam deflection 
as a continuous function of the an- 
tenna position. Three recorders plot 
the magnitudes of the horizontal 
and vertical error components, plus 
the total vector sum of the beam de- 
flection angle, directly in millirad- 
ians. Rate of change of beam deflec- 
tion angle, essential to fire control 
and missile applications, is readily 
available from the recordings. Per- 
cent transmission through the ra- 
dome is measured and recorded 
directly. Antenna patterns are plotted 
with, or without, radomes. This high 
accuracy continuous automatic testing 
detects discontinuities overlooked by 
manual methods. The complete op- 
eration is controlled from the master 
console. The Model 150C, pictured 
here, is available for frequencies 
from S through K, bands and infra- 
red. With five years of world-wide 
proof of performance, the CTI 
Automatic Boresight-Error Measur- 
ing System is another example of 
CTI’s advanced leadership in meet- 
ing the needs of modern electronics 
technology. 


Write for full information and 
state your general application 











CALIFORNIA 
TECHNICAL 
INDUSTRIES 


DIVISION OF TEXTRON INC. 
BELMONT 8, CALIFORNIA 














Foremost in Automatic Testing 
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AFA NEWS 





Right, LA Group Com- 
mander Ron McDonald 
accepts *“*“Man of the Year” 
trophy during California 
Wing Convention held in 
Las Vegas. Seated at table 
are guest speaker Gen. 
Orvil Anderson, Toast- 
master Arthur F. Kelly, 
and AFA President Tom 
Stack. Standing behind 
the table is the retiring 
Wing Commander, John 
L. Beringer, Jr., who 
presented the awards. 


programs of the year, and will no 
doubt have a continuing impact on 
the community leaders of Utah. We 
proudly name the Squadrons of the 
Utah Wing to receive the Squadron 
of the Month award. 
oe * = 

CROSS COUNTRY. .. Massachu- 
setts Wing Convention will be held in 
Boston on June 24-25. For details con- 
tact Steve Tetlow, Box 423, Taunton. 

. . AFA’s Awards Committee will 
meet soon to consider nominees for 
1961 awards. If you have any sug- 
gestions send them to the Committee 
at Headquarters. . Three new 
Squadrons have been chartered in the 
past thirty days: Mansfield, Ohio; 
Brigham City, Utah; and Tri-County, 
N. J. . .. AFA’s “junior affiliate,” 


MATS Command briefing is given officers of St. Louis Squadron by Col. Ray 


CONTINUED 






















At left Janet Austin, Lu- 
cille Redtfeldt, and Ern- 
estine Sullivan are shown 
with a portion of the ex- 
hibit developed by the 
members of San Fernan- 
do, Calif., Auxiliary Unit 
for display in area 
schools. Exhibit has been 
placed in dozens of South- 
ern California schools, 
along with AFA materials 
and brochures describing 
the aerospace careers 
available to students. 


Arnold Air Society, has voted to 
hold its national conclaves in con- 
junction with Air Force Association’s 
National Conventions, beginning with 
the 1961 event in Philadelphia... . 
Lt. William Simon, serving a tour at 
Castle AFB, has been elected Presi- 
dent of the newly formed Arnold Air 
Society Alumni Association, AFA’s 
newest Division. Administrative Head- 
quarters for the Division have been 
established in Pittsburgh. . . . AFA’s 
Honor Squadron Trophy, top organi- 
zational award at the Air Force 
Academy, will be presented at the 
annual Wing Review on June 3, with 
AFA’s Board of Directors and Wing 
Commanders in attendance as honored 
guests. This is the third year award 
has been made. —Gus Dupa 


Towne, Information Director. Squadron receives excellent cooperation from 


| Command Headquarters at Scott AFB in keeping AFA members abreast of mission. 
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USAF on Film 


These and other selected USAF films 
are available for loan from the Air Force 
Film Library Center, 8900 S. Broadway, 
St. Louis 25, Mo. Requests, which are 
welcome from both military and civilian 
groups, should contain Air Force serial 
nimbers and correct titles to avoid delay 
in processing. Because of heavy demands 
for certain films, particularly those on 
missiles and space, the Film Library 
Center recommends that requests indicate 
both alternate films and showing dates. 


AFNR 60—Air Force News Review 
Number 60—Missile activity at Cape Ca- 
naveral; General Twining retires; men 
spend month in simulated spacecabin; 
Tinker Terminal automated; Harlingen 
AFB, Tex., trains aerospace navigators; 
golfers compete at Randolph AFB, Tex.; 
and U-2 flies sampling missions. 14 min., 
black and white. 

AFNR 61—Air Force News Review 
Number 61—Highlights 1960—Features 
following USAF accomplishments: X-15 
reaches record 136,500 feet; Capt. Jo- 
seph Kittinger bails out of gondola at 
102,800 feet; Discoverer XIV capsule 
recovered in midair; SAC holds bombing, 
refueling, navigation, electronics counter- 
measures competition; TAC holds bomb- 
strike exercise (Mobile Yoke); MATS 
hauls record lift of troops and cargo to 
Puerto Rico; Air Force Falcons have first 
gridiron meeting with Navy; Minuteman 
mobile train makes test run; U-2 flies 
high-altitude sampling mission; Atlas 
makes record flight of 9,000 miles. 26 
min., color. 

SFP 626—Alert in the Pacific—A pene- 
trating look at vital work being accom- 
plished by the Pacific Air Forces to meet 
the Red threat in the Far East, with com- 
mentary by newsman Walter Cronkite. 
15 min., color. 

SFP 1044—Checkmate—Demonstrates 
how the Tactical Air Command puts 
operation “Checkmate” into action with 
speedy deployment of a Composite Air 
Strike Force to an overseas area to sup- 
port a friendly nation threatened by ag- 
gression. 29 min., color. 

SFP 1036—Ballistic Missile and Space 
Program—Illustrates how ballistic missile 
and space program goes steadily forward, 
from concept to operation of hardware. 
23 min., color. 

SFP 1049—Skywatch—Men, missiles, 
and manned bombers stand alert and 
ready for destructive retaliation against 
aggression. Features a B-52 missile 
bomber on a practice run from Travis 
AFB, Calif. 28 min., color. 

SFP 1017—Materiel Handling Princi- 
ples in Transportation—Illustrates the 
right and wrong ways to handle military 
cargo. 20 min., black and white. 

TF 1-5350—Air Traffic Control Pro- 
cedures—Describes VORTAC and TA- 
CAN preflight, in-flight, arrival, depar- 
ture procedures; explains air traffic con- 
trol responsibilities of pilot and control- 
ler; points out the growing complexity 
of air traffic problems. Illustrates close 
teamwork between pilot and controller. 
30 min., black and white.—ENp 
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Parts requisitions being written to stores 






































































Boeing saves manhours, 
expedites parts requisitioning 


with Electrowriter®’ Systems 





. remote parts stores. Here, written requests 
are instantly recorded as the sender writes. 
Stock clerks take Electrowriter messages, 
quickly fill orders. 


When key production or field areas at Boeing's 
Transport Division urgently need parts, they 
request them by writing directly on Electro- 
writer Transmitters to... 


Electrowriter Systems have streamlined special parts requisitioning for 
the Transport Division of Boeing Airplane Company at Renton and 
Seattle, Washington. Formerly, urgent parts requests were handled by 
messenger, telephone, or squawk box. Now, with Electrowriter substan- 
tial savings in manhours are effected on the production lines and in 
parts stores. The savings pay for the Electrowriter Systems many times 
over. There are no more verbal mixups or delays. Immediate trans- 
mission of written requisitions speeds receipt of parts and provides 
permanent records which pinpoint responsibilities. At the parts stores 
Electrowriter receives questions completely unattended, releasing per- 
sonnel for order filing. 







Electrowriter combines the 
speed of the telephone voice 
with the accuracy of written in- 
structions. Send for complete 
information. 


Eletlauritor? 


‘) COMMUNICATIONS SYSTEMS BY 
= COMPTOMETER 





Comptometer Corporation, 5600 Jarvis Avenue, Chicago 48, Illinois. SPring 5-2400. Offices in Principal Cities. 
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CONTINENTAL 


PACKETTE POWER 
USE-PROVED 


PC-30 


PC-60 


PE-90 


PE-150 
6-cyl. 175 hp. 


PE-200 
8-cyl. 250 hp. 
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~~ ~~Round the Globe 


a 


Ground support equipment built around Packette 
power is proving itself today on defense installa- 
tions all over the free world. 


Developed by Continental Motors, with the 
famous Continental air-cooled aircraft engines as 
their basis, these five Military Standard models 
[Mil. E-26248 (USAF)] range from 30 to 250 hp, 
combine compactness and light weight with 
ease of servicing and upkeep, and operate at 
any temperature from equatorial heat to polar 
cold. Of special interest and importance, as 
simplifying maintenance in the field, is the wide 
interchangeability of parts among the several 
Packettes, and between them and the models in 
the Continental aircraft engine line. 


They're use-proved NOW in air conditioners, 
compressors, crash trucks, generators, test 
stands, refuelers, heaters, blowers, Rollagons, 
multi-purpose tugs and other applications. Expe- 
rience is proving: IF THE APPLICATION FALLS 
WITHIN THEIR POWER RANGE, NO OTHER 
ENGINE WILL DO THE JOB SO WELL. 


~ 


WRITE FOR COMPLETE INFORMATION 












Continental Motors 


[orporation 


AIRCRAFT ENGINE DIVISION 
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Symposium on Strategy 


American Strategy for the Nuclear Age, 
Walter F. Hahn and John C. Neff, Edi- 
tors (Anchor Books, Doubleday, 1960, 
455 pp., paperback edition, $1.45) 


Reviewed by Col. Edward M. Collins, USAF 


Few readers of Arr Force/Space 
Dicest would forego an opportunity 
to attend a symposium on American 
strategy which included speakers such 
as John Von Neumann, J. Edgar 
Hoover, Henry Kissinger, Walt Ros- 
tow, Dean Acheson, David Sarnoff, 
Hanson Baldwin, Stefan  Possony, 
John F. Loosbrock, Herman Kahn, 
Bertram Wolfe, and others of like 
quality. In American Strategy for the 
Nuclear Age, the editors have pre- 
sented such a symposium in the form 
of lectures which these authorities 
gave at the first National Strategy 
Seminar for Reserve officers at the 
National War College in July 1959. 
They have added writings, published 
elsewhere, of authorities who did not 
lecture at the seminar. 

As Clausewitz stressed in On War 
and elsewhere, hard as we try, war- 
fare cannot be reduced to a set of 
eternal, easily understood rules or 
principles which can be put together 
like a cook-book recipe. On the con- 
trary, an understanding of war comes 
only from much study, reflection, and 
—through peacetime simulation or 
actual war—practice. Moreover, he 
who would understand war must also 
understand that each epoch produces 
its own kind of war. The social, po- 
litical, technological, and economic 
facts of an era are given expression 
in a form of war which can only exist 
in those conditions. 

Clausewitz saw this clearly in the 
age of revolution, social upheaval, 
and war in which he lived. American 
Strategy in the Nuclear Age, with its 
broad range of strategic views and 
discussion, puts us back on the road 
to similar understanding. 

Our own age has its own peculiar and 
unique form of war, resulting from 
world conditions and the nature of 
communism. Since this kind of war is 
waged continuously and unrelentingly 
by the Communists, it follows that the 
American response must recognize 
this activity for what it is. Appropri- 
ate and urgent measures must be 
taken to overcome the forty-year lag 
in our thinking on the nature of war, 
and to develop a doctrine which is 
realistically suited to current condi- 
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tions. The military has its part to play 
in such a doctrine, and it is a large 
part, as the book rightly brings out. 
However, the problem is not, as some 


have suggested, that the military 
aspects of the struggle have been 
overstressed, but rather that the other 
aspects have been insufficiently appre- 
ciated and developed. Measures to 
remedy these deficiencies are sug- 
gested. 

The whole history of the human 
race establishes that dangers, once 
adequately understood, can be over- 
come by combining understanding 
with exertion. Napoleon swept all be- 
fore him and paralyzed Europe with 
fear by introducing a new system of 
warfare, but when his victims, actual] 
and prospective, grasped his method 
and found the moral resources to resist 
him, Napoleon’s ambitions terminated 
in the solitude of St. Helena. The 
modern heirs to Napoleon’s mantle of 
world conqueror, who would similarly 
combine the political and military 
methods of conquest, will be similarly 


_ thwarted if their prospective victims 


resolve to understand and defeat their 
methods of waging total war under 
the guise of peace. 

Asout THE ReEviEweER: Colonel 
Collins is Chief, Special Advisory 
Group, ACS/Intelligence, Hq. USAF. 





Action over England 


The Sky Suspended, by Drew Middleton 
(Longmans, Green & Co., 1960, 277 pp., 
$4.50) 
Strike from the Sky, by Alexander Mc- 
Kee (Little, Brown & Co., 1961, 288 pp., 
$4.75) 


Reviewed by Claude Witze 


When the Battle of Britain is a 
hundred years old, like our own Civil 
War, the buffs will have good source 
material. They will be able to recreate 
some of the skirmishes with help from 
Alexander McKee’s account, drawn 
from his own diaries and detailed 





NOTE: Any book reviewed in Airman’‘s 
Bookshelf may be obtained, postpaid, 
from the AeroSpace Book Club, 1901 
Pennsylvania Ave., N.W., Washington 6, 
D. C. Full payment must accompany 
order. Information on the Book Club 
may be obtained from the same source. 
Club members are eligible for substan- 
tial savings on Club selections. 





airman’s bookshelf 








interviews with the participants. The 
stuff is complete; the dialogue is there, 
specifics on the equipment and charts 
showing how the formations were de- 
veloped for fighter sorties and the 
bombing missions. And this is not 
done for the RAF alone. McKee’s at- 
tention is equally meticulous in his 
reports on what the Germans were 
doing, what they said to each other, 
and how they felt about such things 
as Hitler’s intuition. 

Drew Middleton’s book is the ac- 
count of the ground observer. At the 
time, twenty years ago, he was a re- 
porter in London for the Associated 
Press. Now chief correspondent there 
for the New York Times, his story is 
just as dramatic as Mr. McKee’s, but 
it is less concerned with the machin- 
ery of air war itself. For the casual 
reader, who may not care to take him- 
self into the cockpit and roar over 
the channel, this is better reading, 
sprinkled with the kind of word pic- 
tures and incidents that point up the 
courage of the British people and 
their defenders. 

Recounting this history was 
prompted by the twentieth anniver- 
sary of the Battle of Britain. There is 
some difference of opinion about 
which events started the Battle and 
brought it to an end, but it is safe to 
say lines were drawn in the summer 
of 1940. The British say it was over 
in the following October, but the 
Germans hold it lasted until] they 
moved against the Russians in June 
of 1941. The important thing should 
be what it taught us, if anything, 
about airpower. And how can these 
lessons be transcribed for the era of 
aerospace power? 

Drew Middleton gives proper credit 
to the role of technology. He recounts 
the story of H. T. Tizard and his 
Aeronautical Research Committee and 
how it sought help from Sir R. A. 
Watson-Watt. In early 1935 this 
genius, whose biography may be the 
most important piece of literature 
bearing on the subject, wrote a 
memorandum outlining an_ idea. 
Something was done about it. When 
the war came there were twenty 
radar stations in Great Britain. This 
resulted from what is known in the 
trade as a technological breakthrough. 
Other examples are the atomic bomb, 
Sputnik, and if you please, the B-70 
Mach 3 bomber. There are other ex- 
amples in the Middleton book that 

(Continued on following page) 


115 











The Strong blown type 
Jetarc, the most powerful carbon arc, 
has proved to be the best artificial 
simulator of solar energy in the 
development and testing of space 
vehicle components. 

Useful radiation is efficiently 
collected by first surface reflectors 
and concentrated at the reimaging 
point from where it can be projected 
by a quartz objective system in a 
pattern shaped to fit the work area. 
A circular radiation pattern totals 374 
watts with an 80% uniformity of 
field or a total of 668 watts with a 
60% uniformity of field. Higher or 
lower energy unit areas, can be 
obtained by variation in optics or 
projection distance. Large areas can 
be covered by multiple employment 
of lamps using either superimposed 
or overlapping pattern technique. 
Other, less powerful carbon arc 
sources, are also available for smaller 
work areas. 
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A continuous spectrum is available 
from .25 to 5.-+ microns, with the 
spectral energy distribution very 
close to solar energy distribution 
above the earth's atmosphere. 





The Jetarc source can be oriented 
in any plane without loss of stability. 
You are invited 


to consult with Strong Electric 
on your particular problems. 
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397 CITY PARK AVE. - TOLEDO 1, OHIO 
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will strike response with those who 
remember the early days of the war. 
One is his reference to the night 
fighters as “the most reliable killers of 
German bombers.” Like Britain, the 
United States came forth in this area 
with too little, too late. The Germans 
showed the British, and the Japs 
showed us, that the night fighter was 
something we could not ignore. 

There is serious debate under way 
today in sophisticated circles over the 
efficacy of air defense, active or pas- 
sive. Alexander McKee quotes a writer 
of 1938 who proclaimed that when the 
next war got under way “politicians, 
men, women, and children, will be 
exterminated by the million.” He wrote 
with finality: “That fact is known.” 

In 1938 he knew no more about 
the technology of 1940-41 than most 
of us know today about what research 
and development programs can pro- 
duce for the mid-1960s. That fact 
also is known. 





ABOUT THE REVIEWER: Mr. Witze 
is Senior Editor of Ark Force/Space 
DIGEST. 


Scientific Personnel Problem 


Scientists in Government, by Dr. Earl 
W. Lindveit (Public Affairs Press, 1960, 
84 pp., $3.25) 

Reviewed by William Leavitt 

In an age of science explosion, the 
involvement of. the federal govern- 
ment in scientific research, basic and 
applied, is of ever-increasing signifi- 
cance, yet a careful look at govern- 
ment procedures in scientific man- 
power problems ranging from _per- 
sonnel inventory and recruitment to 
pay scales and retention suggests that 
the federal government has not de- 
veloped policies geared to meeting 
the national need for unhampered 
and steady technological advance. 

In fact, writes Dr. Lindveit, a 
member of the staff of the Senate 
Committee on Aeronautical and Space 
Sciences, in his concise study of 
scientific personnel policy problems: 

“On the basis of . . . significant 
information available relating to the 
development, nature, and extent of 
the problem of retaining scientific 
personnel in federal employment, it 
does not appear that government ef- 
forts reflect a unified structure or 
specific policy direction in dealing 
with the full range of scientific man- 
power activities. There has not been 
demonstrated an ability to appraise 
over-all the full extent and possible 
consequences of the retention prob- 
lem; only partial measures have been 


CONTINUED 


taken to provide the kinds of informa- 
tion necessary in formulating policies 
to meet present and future scientific 
manpower requirements, 

“Such policy considerations,” Dr. 
Lindveit adds, “should include the 
possibility that the government, if it 
is to be limited in meeting in an 
adequate manner the competition for 
highly skilled scientists, should be di- 
vested of the direct performance of 
an increased number of its science 
programs, with actual operations be- 
ing conducted by industry, educa- 
tional institutions, and other private 
research facilities under contract to 
the government.” 

Dr. Lindveit’s little book, scarcely 
hammock reading, but worthy home- 
work for the congressmen and others 
who have the responsibility of chart- 
ing government science policies (and 
who wonder at the higher scientists’ 
salaries in industry or contract-research 
centers), is solid with history and 
analysis of federal efforts to meet 
scientific personnel problems. The evi- 
dence presented by the author, a po- 
litical scientist who has specialized in 
government-science relationships, sug- 
gests the difficulties of creating ade- 
quate government science programs 
in a free and pluralistic society where, 
ironically, the government must com- 
pete in the open market for the best 
people, and where often the govern- 
ment, by its bureaucratic nature, its 
fiscal, organizational, salary, and seni- 
ority rigidities, is often the loser in 
the search for talent. 

Answers to such a complex prob- 
lem cannot come overnight. But Dr. 
Lindveit urges that a start be made 
now in finding the answers. A first 
and vital step would be a soul-search- 
ing analysis by the government of its 
and the nation’s scientific manpower 
needs, and a concurrent examination 
of the outmoded philosophies and 
procedures which have so _ often 
bogged down progress. It may well 
be that the government ought to 
farm out almost all of its research 
activity, because of the greater flexi- 
bilities of outside agencies. Or it may 
be that reform of civil service salary 
and other procedures, funding meth- 
ods, and the like, can spark new life 
in the existing government science 
structure. Whatever the case, Dr. 
Lindveit stresses, now is the time to 
examine the present system critically, 
decide on goals, and create a broad 
policy for the space age. 





ABOUT THE REVIEWER: Mr. Leavitt 
is an Associate Editor of Air Force/ 
Space DIGEST. 
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A Book for the “Birds” 


Aerial demonstration teams have 
been a part of military airpower for 
more than three decades. In the ’30s, 
for example, Lt. Claire Chennault led 
the Air Corps Tactical School’s “Men 
on the Flying Trapeze,” a quartet of 
AF pilots in Boeing P-12Cs. In 1936 
they were replaced by the “Skylarks” 
who toured the country performing 
informally; official aerobatics were for- 
bidden at the time. Competing for 
audiences in those early days were the 
well known Navy “Hell Divers,” 
predecessors of the “Blue Angels” 
today. 

Recent AF teams include USAFE’s 
“Skyblazers” (F-86Fs); ADC’s “Sabre 
Knights” (F-86Ds); and the Colorado 
ANG’s “Minutemen” (F-86Hs). Best 
known are the USAF “Thunderbirds,” 
who this year alone will display their 
precision flight techniques in their 
F-100Fs on more than seventy oc- 
casions to audiences in America and 
overseas. Since the “Birds” organized 
in 1953 they have performed in more 
than forty countries to an estimated 
total audience of forty million awe- 
inspired spectators. 

The story of this incredible AF 
unit is now told in full length by 
Martin Caidin in Thunderbirds! (Dut- 
ton, hard cover, $4; Dell, paperback, 
50¢). This is a dramatic, detailed, 
and intimate portrait of men, equip- 
ment, operations—a kind of prolonged 
on-the-spot report by Caidin, who 
lived and flew as a passenger with 
the “Birds” while researching the 
book. 

A sad postscript to the book was 
written when team leader Maj. Bob 
Fitzgerald and team narrator Capt. 
George Nial crashed on the Nevada 
desert shortly after its publication. 
During the writing, an earlier crash 
took the life of team member Capt. 
Dick Crane. 


War and Peace 


Cameraman, by Jerry J. Joswick 
and Lawrence A. Keating (Chilton, 
$3.95), provides a lens-view of World 
War II in Europe. It also relates the 
interesting career of a wartime AAF 
combat photographer. TSgt. Jerry Jos- 
wick, coauthor, participated in many 
major missions, including the low-level 
Ploesti strike where he shot the only 
movie footage of the raid and was the 
sole surviving cameraman. 

Sequences cover a variety of experi- 
ences such as a piggy-back P-40 photo 
sweep; substituting for an injured 
waist gunner on a B-24; strikes out of 
North Africa; D-Day; the air offensive 
over France and Germany. 

Prose and verse spanning several 
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centuries from Leonardo da Vinci to 
Neville Shute is collected in The Saga 
of Flight, edited by Neville Duke and 
Edward Lanchbery (John Day, $5.95). 
The editors are British; the volume 
leans heavily on English writing. 

American air topics and authors 
are included in this US _ edition. 
Organized in a loose chronological 
fashion, the material is heavy on the 
early period and the literature of war, 
extremely light on modern flight—an 
area which many anthologists fail to 
mine properly for one reason or 
another. 

To the missile and space oriented 
public mind today, the great German 
Zeppelin air raids on London during 
World War II seems unreal, almost 
fictitious. Yet, at that time, the raids 
were quite terrifying. They were the 
first attempt at strategic bombard- 
ment, the first attempts to undermine 
directly the civilian will to resist. The 
story is unfolded in Zeppelins Against 
London, by Kenneth Poolman (John 
Day, $4.50). The first serious Zep- 
pelin strike took place on May 31, 
1915, killing seven and injuring thirty- 
five British civilians, with $100,000 
damage. By 1917, fairly heavy 660- 
pound bombs were in use. 

Poolman writes with light and easy 
prose of the Zeppelin offensive, the 


. RAF defensive air tactics which took 


a high toll of the great gas bags, and 
of the civil defense measures which 
were hurriedly organized by the 
British. 

—May. James F. SuNpERMAN, USAF 


The story of man’s conquest of 
the air—from Leonardo da Vinci 
to the Guided Missile 


The Saga of Flight 


Edited by NEVILLE DUKE and 
EDWARD LANCHBERY both of whom 
flew with the RAF during World War II. 


N anthology of writing by and about 
A airmen and their flights — includ- 

ing the first aerial voyage in 
Montgolfier’s balloon (powered by 
burning straw), Anthony Fokker’s first 
loop the loop in a plane he had con- 
structed, von Richtofen’s last dog 
fight, and the thirty historic seconds 
over Tokyo. “Pappy” Boyington writes 


the story of the mounting tension of his 
last missions; William Lundgren de- 
scribes his “moment of anxiety” while 
testing the Bell X-1A. 


“A must for those interested in avia- 
tion.” — VIRGINIA KIRKUS 


At all bookstores * $5.95 
THE JOHN DAY COMPANY 


Sales Office: 200 Madison Ave., N.Y. 16 
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Type Aircraft........ $15.00 
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Mr. Magoo says you can’t afford 
to be near-sighted about cancer. 
Too dangerous. Too much to lose. 
Maybe your life. 

Got to look ahead. Play it safe. 
Many cancers can be cured if de- 
tected early and treated promptly. 

Be far-sighted. Have a health 
checkup every year. It could save 
your life. ® 
AMERICAN CANCER SOCIETY 
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May 2 marked the 
twentieth anniversary of 


the first flight of the P-47 





Thunderbolt, or “Jug.” 


7a 


‘ 
<4: 


Hundreds of wartime 


‘yl ortOme << 


P-47 pilots commemorated 
the occasion at a nostalgic 


reunion in New York 





Seiten A 
Reproduced with permission 


Wartime P-47 Thunderbolt at work. It 34 A C K H N T . E J UJ [: « . @ 


has just destroyed a Nazi ammo dump 
in a slashing fighter-bomber attack. 








Jug’s anniversary featured old-buddy fellowship (above), 
airshow starring old P-47 at top. Leading P-47 ace Bob 
Johnson greets aircraft’s civilian owner-pilot, Bob Bean. 
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Old and new in airsho 


w. Left to right, P-47 Thunderbolt, F-84F Thunderstreak, 


F-105 Thunderchief run through their paces for pilots at the Jug gathering. 





AFTER TWENTY YEARS 


HE P-47 Thunderbolt was one 

of the workhorse fighters of 

World War II. Rugged, fast, 
well armed for its day, the “Jug” 
played a conspicuous role in smash- 
ing the Axis from the Mediterranean 
to the Southwest Pacific. Army Air 
Forces P-47 jockeys amassed a 
staggering destruction-record both 
in attacks on enemy ground forces 
and in air battles. From D-Day to 
V-E Day in the European theater 
alone, P-47 dive-bombing and straf- 
ing attacks took this toll of German 
ground equipment: 86,000 railroad 
cars, 9,000 locomotives, 68,000 mo- 
tor transports, 6,000 armored vehi- 
cles and tanks, 60,000 horse-drawn 
vehicles destroyed or damaged. 
P-47 support of Allied ground 
troops was devastating. In one in- 
stance late in the war, a German 
ground unit commencing a counter- 
offensive actually surrendered when 
an element of Jugs appeared over- 
head preparing to swoop to the 
attack. 

Also casualties of P-47 fire were 
11,874 German, Japanese, and Ital- 
ian aircraft. About half were de- 
stroyed on the ground, half in the 
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air. In all, some 10,000 P-47s were 
committed to action throughout the 
world. Enemy air and ground fire 
destroyed about 2,500 of these. 
Today, the P-47 and its war are 
long past. A few °47s exist as relics 
in this country, a few are flown by 
overseas air forces. But the old 
snub-nosed, chunky, tough, beauti- 
fully ugly Jugs remain very much 
alive in the memories of thousands 
of American and Allied airmen who 
flew and fought in them. On May 2, 





Aces in front of P-47. Rear row from 
left are Lt. Col. Randall Hendricks, 
John Lolos, Michael Gladych, Brig. 
Gen. Donald J. Strait, M. R. Paisley, 
Michael Jackson, Maj. Steve Pisanos, 
Col. Jack Donaldson. Kneeling are Maj. 
Marvin Grant, Col. Gerald W. Johnson, 
Robert S. Johnson, Lt. Col. James C. 
Stewart, and Donald Y. Whinnem. P-47 
aces at reunion, fifteen in all, shot down 
total of 176 Axis planes among them 
in wartime fighting around the world. 


the twentieth anniversary of the 
P-47’s first flight, 873 former Thun- 
derbolt pilots gathered in New York 
to mark the occasion. They ate and 
drank, talked of the old days and 
the new, renewed friendships, heard 
a few informal talks—and most of 
all paid their nostalgic respects to 
the Jug and the gallant outfits that 
flew it to wartime victory. Repub- 
lic Aviation, which produced more 
than 15,000 of the planes during 
the war, was host to the airmen at 
an all-day program that included 
an airshow at Republic’s Farming- 
dale, Long Island, plant. The star 
of the show was—yes, an aging but 
still spry P-47. 

The pilots, who included a num- 
ber of top USAF officers, came from 
forty-five states and three foreign 
countries to join in the festivities. 
Among them were fifteen World 

(Continued on page 121) 


Reunioners lunched in -circus-itype 
tent prior to three-plane airshow. 
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TWENTY YEARS LATER 
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War II P-47 aces. They were cred- 
ited with a total of 176 enemy air- 
craft shot down among them. Top 
man among these was Robert S. 
Johnson, with twenty-eight war- 
time victories, an AFA Past Presi- 
dent and now customer-relations 
manager for Republic. Others in- 
cluded Col. Fred J. Christensen, 
Massachusetts Air National Guard, 
with twenty-three victories; Col. 
Gerald W. Johnson, now serving in 
SAC at Offutt AFB, Neb., who shot 
down eighteen enemy planes; and 
Brig. Gen. Donald J. Strait, New 
Jersey Air National Guard, credited 
with thirteen and a half victories. 
General Strait and Bob Johnson are 
now AFA National Directors. The 
roster of those attending reads like 
a cross-section of wartime fighter 
units in the ETO and Pacific. They 
converged on Republic on the 
morning of May 2. 

At lunch in a circus-type tent, a 
Republic official read a series of let- 
ters and wires greeting the P-47 
pilots. One was from Gen. Carl 
Spaatz, USAF (Ret.), first USAF 
Chief of Staff, another from Gen. 
O. P. Weyland, former head of 
Tactical Air Command. Then came 
a series of introductions: Gen. 
Marshall Roth, USAF (Ret.), the 
first Army Air Forces pilot to fly 
the P-47; Republic’s L. L. Brabham, 
test pilot who was at the controls 
on the first Jug flight; Thunderbolt 
designer Alexander Kartveli, now 
head of Republic research and de- 
velopment; Mr. Johnson. 
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Banquet climaxing day began with a 
rousing rendition of Air Force Song. 
Pilots cheered long and loud. Band 
played a series of wartime favorites. 


Next was the airshow. The P-47, 
an F-84F Thunderstreak, and an 
F-105 Thunderchief ran through 
their paces—in varying styles de- 


pending on age and capabilities. 


The P-47 used had been found by 
Republic on the West Coast after 
a lengthy search. Republic bought 
it from Bob Bean of Blvthe, Calif., 
who flew it across the country late 
in April. Two other nonoperational 
P-47s were also on display. The 
pilots had a field day climbing in 
and out of the cockpits. 

The hardware part of the day’s 
activities past, the group headed 
into downtown New York for some 
serious fellowship. A reception and 
dinner were held at New York’s 
Hotel Commodore, where the main 
ballroom was decorated with six- 
foot-high insignia of all the Air 
Forces in which the P-47 served. 
Over the stage was a huge painted 
cutout of the Thunderbolt. On the 
tables were little brown jugs for 
each pilot inscribed with: “To 
all those who flew the Republic 
P-47 Thunderbolt, after which this 
receptacle was named, and who 
journeved to Farmingdale for its 
20th birthday on May 2, 1961— 
Cheers!” At each place was a hand- 
some dinner program, whose front 
cover was drawn by “Steve Canyon” 
creator Milton Caniff (part of the 
cover appears on page 118). 

Dinner opened with the Air 















































Republic Aviation was reunion host. 
Above, Mundy Peale, president of the 
company, speaks briefly to the group. 


Force Song, followed by a loud 
cheer. The orchestra, Rusty Ded- 
rick and his “Jug Stompers,” fol- 
lowed with a musical salute to the 
late Glenn Miller and his Air Force 
band. Members of the band, all for- 
mer WW II servicemen, included 
such notables as Peanuts Hucko, 
Lou McGarity, and Marty Napoleon 
—all of whom played with the Mil- 
ler service band. 

One of the highlights of the eve- 
ning was a slide presentation that 
spanned the vears from design and 
first flight of the P-47 through to 
V-E Day. They pictured some of 
the damage inflicted on the enemy 
by the Air Force, some of the pilots 
who did not return, and a bit of the 
lighter side of the war. 

There were introductions of dis- 
tinguished guests, words of praise 
for the P-47 by pilots, jokes, some 
old songs, claims of “firsts” by many 
members of units represented, and 
overheard conversations that ended 
with, “. . . Now don’t forget that 
address, and next time youre in 
town call me, old buddy.” 

And then the Jug’s twentieth 
birthday party was over. 

—Freperic M. Puivips 


Brig. Gen. Donald J. Strait of New 
Jersey ANG, P-47 designer Alexander 
Kartveli aboard a P-47 on display. 
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“Air born’’ of 
experience in 
brushfire war... 


The A2F-1 
Intruder 


This is the Grumman A2F-1 Intruder attack aircraft— 
an airborne weapons system developed for the basic 
purpose of fighting a limited or brushfire war. It was 
based upon limited war combat experience gained in 
Korea. 

The A2F-1 Intruder “sees” in total darkness, ‘‘sees”’ 
through foul weather, to search . . . detect... track... 
and kill . . . a pinpointed target. Safeguarding our free- 
dom cannot wait for clear weather or daylight. In fact, 
the crew of the A2F-1 can destroy this pinpointed target 
in any weather or darkness without ever having to see it. 







q Jilustration shows artist’s con- 
ception of Grumman F9F Pan- 
ther operating in Korea. 


W A2F-1 Intruder with total of 
thirty 500-pound bombs in clus- 
ters of three from wing stations. 





Operated as an air-to-ground, missile-carrying air- 
craft, or equipped to carry conventional weapons of all 
types as well as nuclear weapons, the A2F-1 Intruder 
provides the U.S. Navy with an all-weather attack air- 
craft with extended range and heavy weapon capacity. 
In nuclear attack, the aircraft can come in low under 
enemy radar . . . too low for effective interference by 
enemy aircraft and ground fire. 

The Intruder provides a new capability in close sup- 
port missions— provides the nation with a powerful de- 
terrent to prevent war and preserve peace. 
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AFA INSURANCE PROGRAMS 


are constant 
maximum prote 


(% ONSTANT review of policy provisions and sug- 
gestions from policyholders are an important part 
J of the AFA Insurance Program. 


They are important because the whole object of the 
program is to offer Air Force Association members and 
their families maximum protection at minimum cost, 
consistent with good management and sound financial 
policy. 


Important new benefits have been added to each of 
AFA’s Insurance Plans in the last year as a result of 
this review. They are described below— 


Life Insurance 


As a new, money-saving benefit, AFA Group Life 
Insurance policyholders may now keep their insurance 
in force at the low group rate after they leave the service, 
provided their coverage has been in effect for at least 
a twelve-month period immediately prior to the date 
they leave the service. 


All other benefits of the plan—which is available to 
all active-duty officers and NCOs of the first three 
grades—remain the same with no increase in premium. 


The plan provides a graded amount of coverage be- 
ginning with a top amount of $20,000, depending on 
age and flying status. The death benefit is increased 
by fifty percent of the policy’s face value if death is 
caused by any kind of accident. 


Flight Pay Insurance 


Guaranteed flight pay protection is available to rated 
personnel on active duty. Protection is guaranteed even 
against preexisting illnesses once a policy has been in 
force for twelve consecutive months. This feature is the 
latest benefit offered in a plan first introduced in 1956. 
Since then, AFA has paid-more than $1,750,000 in 
claims. Checks go to between 100 and 150 grounded 
flyers each month. 


A flyer who has taken advantage of Flight Pay Insur- 
ance, and is grounded, receives eighty percent of his 
lost flight pay (tax free) for up to twelve months if he 
is grounded for illness or ordinary accident ... up to 
twenty-four months if he is grounded by an aviation 
accident. 
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wed to offer 
at minimum cost 


Travel Insurance 


Protection available under AFA’s Travel Insurance 
Plan has recently been increased to $50,000, eliminating 
the nuisance and expense of “single-trip” insurance. 


AFA Travel Insurance is available to all AFA mem- 
bers and their immediate families. It offers year-round 
accidental death protection for travel in all forms of 
passenger vehicles, including private automobiles. 
Travel in both commercial and military aircraft is 
covered. 

Policyholders receive an automatic five percent in- 
crease in face value each year (at no increase in cost) 
for the first five years of coverage. 


All three of these insurance programs are administered 
by the Air Force Association for its members and their 
families on a nonprofit basis. 


If you would like more information about any or all 
of them, please fill in the coupon below. We will send 
you complete details by return mail. We also welcome 
and encourage comments and suggestions from our 
members about these policies. 
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AIR FORCE ASSOCIATION 


Insurance Division, 1901 Penna. Ave., N.W., Washington 6, D. C. 


Please send me complete information about the AFA In- 
surance Program(s) | have checked below. 6-61 


[_] Group Life Insurance 
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AFAy, 


[_] Flight Pay Insurance WS < & 
[_] Travel Insurance uy 
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ADDRESS 
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This Is AFA 





The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial 
axes to grind; established January 26, 1946; incorporated February 4, 1946. 





Objectives 


e To assist in obtaining and maintaining adequate airpower for 
national security and world peace. e To keep the AFA members 
and the public abreast of developments in the field of aviation. 
e To preserve and foster the spirit of fellowship among former 
and present personnel of the United States Air Force. 





Membership 


Active Members: Individuals honorably discharged or retired 
from military service who have been members of, or either as- 
signed or attached to, the USAF or its predecessor services, or 
who are currently enrolled in the Air Force Reserve or the Air 
National Guard. $6.00 per year. 

Service Members (nonvoting, nonofficeholding): Military per- 
sonnel now assigned or attached to the USAF. $6.00 per year. 
Cadet Members (nonvoting, nonofficeholding): Individuals en- 
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or 
Cadets of the US Air Force Academy. $3.00 per year. 

Associate Members (nonvoting, nonofficeholding): Individuals 
not otherwise eligible for membership who have demonstrated 
their interest in furthering the aims and purposes of the Air 
Force Association. $6.00 per year. 

Industrial Associates: Companies affiliating with the Air Force 
Association on _a nonmembership status that receive subscrip- 
tions to AIR FORCE Magazine and SPACE DIGEST, special 
magazine supplements, and Industrial Service Reports. 





Officers and Directors 


THOS. F. STACK, President, San Francisco, Calif.; GEORGE D. 
HARDY, Secretary, College Park, Md.; JACK B. GROSS, Treas- 
urer, Harrisburg, Pa; HOWARD T. MARKEY, Chairman of the 
Board, Chicago, Il. 

DIRECTORS: John R. Alison, Hawthorne, Calif.; Walter T. 
Bonney, El Segundo, Calif.; Roger J. Browne, New York, N. Y.; 
M. Lee Cordell, Forest Park, Iil.; Edward P. Curtis, Rochester, 
N. Y.; James H. Doolittle, Los Angeles, Calif.; A. Paul Fonda, 
Washington, D. C.; Joseph J. Foss, Sioux Falls, S. D.; John P. 
Henebry, Kenilworth, Il.; Robert S. Johnson, Woodbury, N. Y.; 
Arthur F. Kelly, Los Angeles, Calif.; George C. Kenney,-New 
York, N. Y.; Rev. William Laird, Haddon Heights, N. J.; Thomas 
G. Lanphier, Jr., Chicago, Ill.; Carl J. Long, Pittsburgh, Pa.; 
Harvey J. McKay, Glendale, Calif.; John B. Montgomery, Murray 
Hill, N. J.; O. Donald Olson, Colorado Springs, Colo.; Earle E. 
Partridge, Colorado Springs, Colo.; G. Barney Rawlings, Las 
Vegas, Nev.; Julian B. Rosenthal, New York, N. Y.; Peter J. Schenk, 
Bedford, Mass.; Roy T. Sessums, New Orleans, La.; C. R. Smith, 
New York, N. Y.; James C. Snapp, Jr., San Diego, Calif.; Carl A. 
Spaatz, Chevy Chase, Md.; William W. Spruance, Centreville, Del.; 
Arthur C. Storz, Omaha, Neb.; Donald J. Strait, Bedminster, N. J.; 
Harold C. Stuart, Tulsa, Okla.; James M. Trail, Boise, Idaho; 
Alden A. West, DeWitt, N. Y.; Gill Robb Wilson, LaVerne, Calif.; 
Paul S. Zuckerman, New York, N. Y. 

REGIONAL VICE PRESIDENTS: William D. Bozman, Boise, 
Idaho (Northwest); Karl Caldwell, Ogden, Utah (Rocky Moun- 
tain); Philipe F. Coury, Mattapan, Mass. (New England); Wil- 
liam P. Gilson, Sacramento, Calif. (Far West); Joseph L. Hodges, 
South Boston, Va. (Central East); M. L. McLaughlin, Dallas, Tex. 
(Southwest); Frederick W. Monsees, Lynbrook, N. Y. (North- 
east); Chess Pizac, St. Louis, Mo. (Midwest); Edwin W. Rawlings, 
Minneapolis, Minn. (North Central); Will O. Ross, Mobile, Ala. 
(South Central); Donald J. Wohlford, Akron, Ohio (Great Lakes). 





Community Leaders 


ALABAMA: Edwin M. Speed, 1916 Post Oak Rd., Birming- 
ham; W. J. Abernethy, Box 1692, Brookley AFB; James G. Haw- 
thorne, 145 Cosa St., P. O. Box 990, Montgomery. 

ALASKA: Bob Reeve, Box 84, Anchorage. 

ARIZONA: Harry J. Weston, P. O. Box 2522, Phoenix; Don S 
Clark, P. O. Box 2871, Tucson. 

ARKANSAS: Willard A. Hawkins, 327 Arkansas Gazette Bldg., 
Little Rock. 

CALIFORNIA: Leo B. McGrath, 210 Valley Vista Dr., Cama- 
rillo; Stanley V. Gray, P. O. Box 330, Chico; Gordon Redtfeldt, 
P. O. Box 1151, Covina Annex, Covina; Charles Prime, 1320 
Lincoln St., Fairfield; W. A. O’Brien, P. O. Box 3290, Fresno; 
Robert A. Morales, 4548 Eastbrook Ave., Lakewood; James Sor- 
rentino, 3153 W. 76th St., Los Angeles; Gerald E. Gomme, 712 
29th St., Manhattan Beach; Stanley J. Hryn, P. O. Box 1253, 
Monterey; Douglas Parker, 8456 Rhea Ave., Northridge; C. S. 
Irvine, P. O. Box 474-M, Pasadena; Wilson S. Palmer, Rt. 1, Box 
81B, Perris; Bruce K. Robison, 3827 Gates Pl., Riverside; Eli 
Obradovich, P. O. Box 2647, Sacramento; Rayfield E. Stauffer, 
4726 Miracle Dr., San Diego; Alfred M. Oppenheim, 703 Market 
St., San Francisco; Edward L. Van Allen, 934 W. Pomona, Santa 
Ana; Wilma Plunkett, P. O. Box 1111, Santa Monica; John I. 
Bainer, 2516 Lesserman, Torrance; G. F. Blunda, P. O. Box 2067, 
South Annex, Van Nuys. 

COLORADO: C. W. Lundberg, Box 1051, Colorado Springs; 
ae J. Carosell, Majestic Bldg., Denver; Paul Califano, 2219 
N. ain St., Pueblo; Raymond L. MacKinnon, 7650 Knox Ct., 
Westminster. 


CONNECTICUT: Laurence Cerretani, 139 Silvermine Rd., New 


Canaan. 

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton St., N. W. 

FLORIDA: Arthur Welling, 2608 N.W. Sth Ave., Fort Lauder- 
dale; Cliff Mayfield. 5416 Oliver St., N., Jacksonville; William 
Renegar, 620 SW 26th Rd., Miami. 

GEORGIA: John T. Allan, 100 State Capitol Bldg., Atlanta; 
Phillips D. Hamilton, 136 E. 50th St., Savannah. 
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HAWAII: Paul F. Haywood, Box 1618, Honolulu. ; 

IDAHO: Charles M. Rountree, 1847 Broadmoor, Boise; Orval 
Hansen, 506 E. 16th St., Idaho Falls; John K. Baisch, 313 7th 
Ave., N., Twin Falls. 

ILLINOIS: Lucille Zischke, 2902 N. Kenosha Ave., Chicago 
(N. Chicago); W. C. Burdick, 1024 Mulford, Evanston; Leonard 
Luka, 3450 W. 102d, Evergreen Park (S. Chicago); William Grieve, 
1015 Troost, Forest Park (W. Chicago); Harold G. Carson, 9541 
S. Lawton, Oak Lawn (S.W. Chicago). ; 

INDIANA: Robert J. Lather, 3226 N. Riley, Indianapolis, 

IOWA: Col. Luther J. Fairbanks, Burt; C. C. Seidel, 211 Para- 
mount Bldg., Cedar Rapids; Dr. C. H. Johnston, 4820 Grand Ave., 
Des Moines; Ken Kalahar, P. O. Box 884, Mason City. 

KANSAS: Henry Farha, Jr., 220 N. Green, Wichita. 

LOUISIANA: Charles D. Becnel, 7062 Sheffield Ave., Baton 
Rouge; Jesse Core, International Trade Mart, New Orleans; 
Gilmer E. Mayfield, 134 Norwood, Shreveport. 

MASSACHUSETTS: John F. Anderson, 40 Oakland Ave., Au- 
burndale: Christopher J. Brady, Jr., 21 Hartford St., Bedford; 
Arnold F. Fagan, 57 Parsons St., Brighton; Louis F. Musco, 30 
Huntington Ave., Boston; Frederick H. Hack, P. O. Box 195, 
Lexington; Edward Tufts, 25 Oak St., Marblehead; Edward Thom- 
son, 23) Commonwealth Ave., Pittsfield; Ronald Groleau, 48 Santa 
Barbara St., Springfield; Crawford E. Archer, 8 Hill St., Taun- 
ton; Richard T. Courtney, 2 Park Avenue Pl., Worcester. 

MICHIGAN: Paul Huxman, 215 WahWahTahSee Way, Battle 
Creek; M. Van Brocklin, 230 Hunter Dr., Benton Harbor; R. G. 
Saltsman, 208 Larchlea, Birmingham; George A. Martin, 1240 
Geneva Ct., Dearborn; Victor G. Modena, Jr., 4602 Merrick, Dear- 
born (Detroit); W. V. Nold, 45 Barclay, S. E. Grand Rapids; Arthur 
R. Barbiers, Jr., 2940 Broadway, Kalamazoo; William Jeffries, 670 E. 
Michigan, Lansing; Rennie Mitchell, 36 Miller, Mt. Clemens; 
Norman L. Scott, 412 W. LaSalle, Royal Oak; Nestor O. Hilde- 
brandt, 22069 Carolina, St. Clair Shores. 

MINNESOTA: W. K. Wennberg, 4 Carlson, Duluth; Anthony 
Bour, 561 Burlington Rd., St. Paul (Minneapolis Area); Russell 
Thompson, 2834 N. Griggs St., St. Paul. 

MISSOURI: Thomas R. McGee, 4900 Oak St., Kansas City; 
Edwin T. Howard, 10301 St. Joan Lane, St. Ann, 

NEBRASKA: Walter I. Black, 3615 S. 37th St., Lincoln; Lloyd 
Grimm, 5103 Hamilton St., Omaha. . 

NEVADA: Barney Rawlings, Convention Center, Las Vegas. 

NEW JERSEY: Tom Gagen, 512 Garfield Ave., Avon; George H. 
Stone, P. O. Box 88, Milburn; Salvatore Capriglione, 83 Vesey St., 
Newark; Morris H. Blum, 452 Central Ave., E. Orange; William 
Bromirski, 221 Warren St., Jersey City; John F. Russo, 471 3d St.., 
Palisades Park; Lloyd Nelson, 90 Grand Ave., Park Ridge; Nathan 
Lane, 76 E. 35th St., Paterson; Italo Quinto, Box 309, Stirling. 

NEW MEXICO: Arthur Abernathy, Jr., 1308 Filipino, Alamo- 
gordo; Francis A. Williams, Box 551, Albuquerque. 

NEW YORK: Earle Ribero, 257 Delaware Ave., Delmar (Albany 
Area); Fred Monsees, 62 Oakland Ave., Lynnbrook, (NYC Metro- 
politan Area); Alice W. Fischelis, 330 E. 57th St., New York; 
Gordon Thiel, 333 Stanton Ave., Syracuse. 

NORTH CAROLINA: R. P. Woodson, III, 2513 Anderson Dr., 
Raleigh. 

OHIO: Clyde Haught, 2274 11th St., Akron; Loren M. Dietz, 
2025 40th St., N.W., Canton; John A. Repasy, 3629 Lansdowne 
Ave., Cincinnati; Ray Saks, 2823 Sulgrave Rd., Cleveland; Morris 
Ribbler, 1912 Hazel Ave., Dayton; John Truer, 210 W. Longview 
Ave., Mansfield. : 

OKLAHOMA: W. G. Fenity, 430 S. Van Buren, Enid; Jack A. 
Ericsson, 304 Silvermeadow Dr., Midwest City. 

OREGON: Ernest A. Heinrich, Route 2, Box 755, Oregon City; 
Clvde Hilley, 2141 N. E. 23d Ave., Portland. 

PENNSYLVANIA: John Malay, 541 Merchant St., Apt. 1, Am- 
bridge; William M. Foster, 106 S. Walnut St., Burnham; Edmund 
C. Jaworek, Cmdr., Box 1001, Erie; H. Joseph Hepford, P. O. Box 
195, Harrisburg; Charles W. Wallace, P. O. Box 503, Lewistown; 
Sally F. Downing, 417 S. 44th St., Philadelphia; Paul F. Liftin, 
Box 1904, Pittsburgh; George M. Keiser, 21 So. 21st St., Potts- 
ville; J. J. Kapitanoff, 1000 N. Atherton St., State College; Carl 
F. Hynek, Willow Grove NAS, Willow Grove. 

RHODE ISLAND: M. A. Tropea, Industrial Bank Bldg., Provi- 
dence. 

SOUTH DAKOTA: Paul Collins, 1711 Olwien St., Brookings; 
Elmer M. Olson, Piedmont; Duane L. Corning, Joe Foss Field, 
Sioux Falls. 

TENNESSEE: Jerred Blanchard, 1230 Commerce Title Bldg., 
Memphis; James W. Rich, 3022 23d Ave., S., Nashville. 

TEXAS: Frank J. Storm, Jr., Box 1983, Amarillo; James M. 
Rose, Box 35404, Airlawn Sta., Dallas; Earl E. Shouse, 2424 Bank 
of Southwest Bldg., Houston; Martin R. Harris, 1064 Milam Bldg., 
San Antonio. 

UTAH: Charles M. LeMay, 6321 S. 500 East, Bountiful; John K. 
Hanson, 414 Crestview Dr., Brigham City; Louis B. Bonomo, P. O. 
Box 142, Clearfield; Robert E. Christofferson, Box 606, Ogden. 

VIRGINIA: Robert Patterson, P. O. Box 573, Alexandria; William 
McCall, Jr., 6007 27th Rd. N., Arlington; David M. Spangler, 532 
Craghead St., Danville; Edward T. Best, P. O. Box 4038, Lynch- 
burg: Robert W. Love, P. O. Box 2021, Norfolk; John Ogden, MJr., 
3425 Ellwood Ave., Richmond. 

WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Edgar 
W. Kynaston, 1545 N, 69th St., Milwaukee. 


National Headquarters Staff 


Executive Director: James H. Straubel; Administrative Director: 
John O. Gray; Organization Director: Gus Duda; Director of 
Industrial Relations: Stephen A. Rynas; Convention Manager: 
William A. Belanger; Exhibit Manager: Robert C. Strobell; Di- 
rector of Accounting: Muriel Norris; Director of Insurance Pro- 
grams: Richmond M, Keeney; Director of Membership Fulfill- 
ment: Frank Henry; Production Manager: Herbert B. Kalish. 
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